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Abstract 
The purpose of this study is to construct a macroeconometric model for the 
Saudi Arabian economy in order to assess the effects of external shocks through such 
variables as the price of (oil) exports, real (oil) exports, and the price of imports. This 
model follows the methodology of the aggregate demand and supply. Due to the 
absence of interest rates, the formulation of the aggregate demand, following the 
monetary approach to the income determination, is done by combining the equations 
from the monetary sector in addition to the government and foreign sectors of the 
economy. The aggregate supply side of the economy is formulated by combining the 
equations from the oil and non-oil production sectors. The model determines the 
behaviours of such important endogenous variables as the real absorptive capacity, 
real oil and non-oil GDP, real imports, velocity of money, money supply, balance of 
payments, government oil and non-oil revenues, government expenditure, government 
deficit, and non-oil GDP and general price inflation rates. 
The estimated model satisfactorily simulates the reality of the economy for the 
estimation period of 1971-1994. This, therefore, justifies the use of the model for both 
multiplier and scenario analyses. The multiplier analysis evaluates the cffects of a 
10% change in the price of (oil) exports, real (oil) exports, and the price of imports on 
the endogenous variables. The scenario analysis, however, examines the behaviours 
of the endogenous variables for 1999-2005 based on several scenarios on the price of 
(oil) exports, real (oil) exports, and the price of imports. Concentrating on three sets 
of scenarios corresponding to low, moderate, and high level of oil prices, our study 
concludes that a sound economy into the next century requires more aggressive 
privatisation policies. That is, the government policies should drastically limit the 
government expenditure and, instead, encourage the private sector to invest and 
participate more aggressively in the economic development projects. 
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Chapter 1: Introduction I 
Chapter 1. 
Introduction 
Economic diversification through a strong agricultural and industrial structure 
has long been the main macroeconomic objective of Saudi Arabia. In the pursuit of this 
goal, the government short-term strategy has been to direct a large portion of 
development expenditures toward the creation of social and economic infrastructure such 
as good roads and schools, adequate health care, transportation, communications, and 
many other essential facilities. The government longer-term strategy has been to limit its 
economic involvement to regulatory and promotional functions while encouraging the 
participation of the private sector to invest on a profitable basis in economic 
diversification projects. ' Specifically, to increase economic efficiency and to promote 
sustainable economic growth, the Saudi government is committed to the eventual 
realisation of indigenous private ownership of all sectors of the economy except oil 
extraction. 
A stable domestic economy is essential for the success of such strategies. The 
fact that Saudi Arabia relies heavily on the export of crude oil for foreign exchange 
earnings has made her vulnerable to the world events outside her control. The sharp 
decline in oil production since 1982 and the sudden decline in oil prices in 1986, for 
example, resulted in the oil revenues by the late 1980s to be a quarter of what they were 
in the early 1980S. 2 As a result, some development projects had to be cut and others 
stretched out over a longer period of time than originally planned in order to avoid 
destabilising the domestic economy. In addition, government payments to Saudi (and 
foreign) contractors had to be slowed down, creating an uncertain environment for 
private investment among Saudi businessmen. 
Given such recent experiences, this study attempts to provide a framework for 
analysing macroeconomic problems facing the Saudi economy today. Specifically, a 
macroeconometric model is constructed to assess the effectiveness of implemented fiscal 
policies toward the development process in light of the unfavourable fluctuations in 
international demand for oil and oil prices. Based on this assessment and what we have 
I For a general economic background, see Presley and Westaway (1989) 
2 See Presley and Wilson (199 1, p. 4) and Ghanem (1986, pp. 165 - 183) 
Chapter 1: Introduction 2 
learned for the last twenty-five years, our study aims at formulating a more 
comprehensive fiscal policy that promotes economic stability and growth in the case of 
the Saudi Arabian economy. 
The outline of this chapter is as follows: The development process of the Saudi 
economy before and after 1970 will be reviewed, respectively, in Sections 1.1 and 1.2. 
Emphasising the period after 1970, the purpose of this study will be stated in more detail 
in Section 1.3. Section 1.4 will discuss the relevant methodological issues. Section 1.5 
will conclude this chapter by explaining the organisation of this study. 
1.1 General economic background before 1970 
The unification of Saudi Arabia on 18 September, 1932, marked the beginning of 
movement toward an integrated national econoMy. 3 Prior to 1932, the Saudi economy 
was based almost entirely on agriculture. Dates and livestock constituted among 
important exported commodities in trade with the neighbouring countries. The 3 March, 
1938, discovery and exploitation of crude oil in commercial quantities opened an 
opportimity for economic development. World War II, however, became an obstacle in 
the development of the oil industry. However, soon after the war, the oil industry 
witnessed substantial expansion, with an increase in production from 60 million barrels 
in 1946 to 200 in 1950 and then to 481 million barrels in 1960.4 
For the period up to 1960, the oil industry became the dominant sector providing 
82 percent of government revenue, 90 percent of the country's foreign exchange, and an 
important source of the national income. The oil revenue was largely spent on 
consumption, mostly on foreign goods, rather than on productive domestic investment. ' 
No productive investment under any long-range development plan was sponsored. The 
government had invested and planned only in a random fashion. Around three-fourths of 
the population was engaged in agriculture, and only a small fraction became directly 
engaged in the boom generated by oil production. As an important new feature, the 
' For more details, see Mostyn (1983, pp. 12 - 13) 
' See Knauerhase (1975, p. 194). Also see Mostyn (1983, pp. 86 - 88) and Kingdom of Saudi Arabia 
Third Development Plan 1980 - 1985 (1980, pp. 8- 9) 
' Saudi Arabian Monetary Agency (SAMA) Annual Reports (1963, pp. 23,3 8; 1965, p. 6) 
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Saudi economy became almost entirely dependent on the oil industry which, in turn, was 
vulnerable to the international market conditions for crude oil. This vulnerability was 
soon recognised by: 
(a) the sluggish demand but abundant supply of oil in the world market which 
kept oil prices from rising, and 
(b) short-term disturbances such as the 1956 - 1957 Suez Canal crisis. Such 
events were partly responsible for a substantial accumulation of foreign 
debts during the 1950s. ' 
The need for directing government disbursements from oil revenues toward 
creating self-sustaining methods of raising the standard of living of the whole population 
led to the establishment of the Committee for Economic Development in 1959. ' This 
event marked the beginning of national economic planning in Saudi Arabia. 
Accordingly, in the early 1960s the government sector witnessed a transformation in 
functions both in the level of its operations and administrative capabilities. 
Oil production continued to increase from 481.4 million barrels in 1960 to 
1386.7 million barrels in 1970.8 As a result, oil government revenues increased from SR 
1.502 billion in 1960 to SR 5.193 billion in 1970, ' which led to a balanced budget during 
most of the 1960s and to the repayment of foreign debts that had been incurred during 
the 1950s. 
In addition, during 1960 - 1970 appropriations increased more rapidly for 
development than for consumption. For example, appropriations for development 
increased from less than SR 0.06 billion in 1959 to SR 2.655 billion in 1970; for this 
same period appropriations for consumption increased from SR 1.140 billion to SR 
3.285 billion. 10 However, while consumption expenditures were the same or sometimes 
' For more information on the basic features of the economy including organisation and use of 
manpower, financial sector, and the government budget during the period up to 1958, the reader is referred 
to Lipsky (1959) 
See Said Isa (1986, p. 118) 
Saudi Arabian Monetary Agency (SAMA) Annual Report (1970, p. 87) 
' See Saudi Arabian Monetary Agency (SAMA) Annual Report (1971, p. 88). (SR stands for Saudi 
Riyals) 
" See Wilson (1979, pp. 40 - 53), Said Isa (1986, p. I 10) and Wells (1976, pp. 18,21 - 22). Based on 
the official exchange rate in 1959, US $1 was SR 3.75. During 1960-71, US $1 was SR 4.5 (see Saudi 
Arabian Monetary Agency (SAMA) Annual Report (1963, p. 46) 
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above the appropriations, development expenditures lagged behind due to administrative 
delays in receiving bids and implementing contracts, and considerable fluctuations in oil 
revenues. The development expenditures were only 50 percent of the appropriations in 
the mid-1960s. This was improved to 88 percent by 1970. " Considerable fluctuations 
in oil revenue, with an average of 20 percent annual rate of increase up to 1964, a decline 
by 13.9 percent in 1964, and an annual average increase of 14.5 percent from 1964 to 
1970 were perceived as the source of difficulty for the formulation and implementation 
of a comprehensive national development plan. " 
During the 1960s, the nominal GDP increased by an annual average rate of 10.6 
percent and the real GDP increased by an annual average rate of 9.5 percent, most of 
which can be explained by growth in the oil sector. " The relatively slow increase in oil 
revenues during the 1967 Arab-Israeli war, however, resulted in the GDP increasing at a 
reduced annual rate of 11.5 percent and 9 percent, respectively, in 1968 and 1969. The 
contribution of the non-oil sector to the national output was small. By the end of the 
1960s, the contribution of agriculture was 6 percent, construction 6 percent, oil refining 6 
percent, manufacturing (excluding oil refining) 2 percent, transportation and 
communication 7 percent, wholesale and retail trade 5.8 percent, and public 
administration and defence 5.6 percent. " 
Increased uncertainty about the flow of oil revenues and its adverse effect on the 
development process experienced throughout the 1960s, in addition to the depletion of 
reserves because of subsidy payments to Egypt and Jordan during the Arab-Israeli war, 
called for more aggressive actions towards foreign oil companies in obtaining more 
control over production and pricing. Operating within the framework of the 
Organisation of Petroleum Exporting Countries (OPEC), the control over oil prices was 
taken away from the oil companies, and OPEC started raising the price of oil by 1970. " 
II Saudi Arabian Monetary Agency (SAMA) Annual Reports (1965, p. 7; 197 1, p. 39). Also see Wells 
(1976, p. 22) 
12 Saudi Arabian Monetary Agency (SAMA) Annual Report (197 1, p, 88) 
Kingdom of Saudi Arabia Third Development Plan 1980 - 1985 (1980, p. 9) 
Saudi Arabian Monetary Agency (SAMA) Annual Report (1973, pp. 93,112 - 113) 
" For a more detailed explanation on the history of OPEC and the oil-exporting countries' negotiations 
with oil companies prior to 1973, see Knauerhase (1975). Also see El Mallakh (1982a) 
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1.2 General economic background after 1970 
5 
National planning in the 1960s was limited partly by financial constraints. With 
the easing of financial constraints in 1970, the continued dominant share of oil output in 
the GDP called for urgent action toward the diversification of the economy. 
Accordingly, the Central Planning Organisation, which took the place of the Committee 
for Economic Development in 1965, submitted to the Council of Ministers its first five - 
yearformal development plan on August 16,1970, " with subsequent five development 
plans following up to the present. In what follows, we discuss the goals and 
achievements of the first through the fifth five-year development plans in such fields as 
agriculture, non-oil mining and manufacturing, construction, utilities, and services. 
Special attention is given to the factors affecting the performance of the non-oil sectors 
in the process of economic diversification. We conclude our analysis by discussing the 
goals and targets set by the sixth development plan. " 
In our analysis below, we repeatedly refer to Tables 1.1 and 1.2. Table 1.1 
reports the allocations of the planned government civilian development expenditures 
under the first through the fifth five-year development plans. Table 1.2 summarises the 
actual average annual and planned rates of growth of overall GDP, oil sector, and major 
non-oil sectors for these five-year development plans. 
1.2.1 The first five-year development plan: 1970/71 - 1974/75 
The first five-year plan covers the period from 1970n I to 1974/75. The aim 
was mainly to develop a firm infrastructural foundation for future development including 
public utilities, extending government services, and enhancing human resources through 
education and training. " Most of the planned government expenditures at SR 12.8 
See Kingdom of Saudi Arabia First Development Plan 1970 - 1975 (1970 p. 7) 
For more information on the history of the Saudi economy up to 1999, see The Saudi British Bank 
(1999), Riyadh Chamber of Commerce & Industry (1999). Also see The Ministry of Planning (1999). 
" See Kingdom of Saudi Arabia First Development Plan 1970 - 1975 (1970, p. 23) 
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Chapter I Introduction 8 
billion were allocated for physical infrastructure and economic resource development 
with the shares of 44.5 percent and 43.8 percent, respectively (see Table 1.1). 
Traditionally, government services were limited to minor road building and 
national safety due basically to financial constraints. Such constraints were removed 
following the unexpected fourfold increase in oil prices in 1973 and the expansion of oil 
production. " Consequently, actual government development expenditures turned out to 
20 be almost 2.5 times as large as the planned expenditures at SR 32.7 billion. 
Government services were drastically increased in the areas of economic development, 
public health and education, and national public works. " 
According to Table 1.2, the annual rate of growth in real GDP averaged 13.0 
percent which was above the planned rate of 9.8 percent. This was partly due to the 
growth in oil production by an average annual rate of 14.8 percent which surpassed the 
target rate of 9.1 percent. The 10.6 percent average annual rate of growth in the non-oil 
sector was in line with the 10.5 percent target rate. The construction sector grew at an 
average annual rate of 21.4 percent, far above the planned rate of 10.4 percent. 
Agricultural, non-oil mining, and manufacturing sectors grew, but at rates below the 
planned rates. For example, the average annual rate of growth in agriculture was 3.6 
percent compared to the 4.6 percent target rate. Non-oil mining and manufacturing 
averaged annual rates of 11.8 percent and 10.8 percent compared to, respectively, 23.3 
percent and 14.0 percent target rates. 
Agriculture, non-oil mining, and manufacturing are considered vital sectors in the 
process of diversification. The performance of these non-oil sectors, however, was not 
encouraging, given the fact that actual government expenditures were almost 2.5 times as 
large as planned expenditures. It is often argued that the growth targets were too 
optimistic in relation to the initially allocated government expenditures. This argument 
may seem reasonable due to the lack of necessary and strong physical infrastructure at 
the outset of the plan period. " 
" See Kingdom of Saudi Arabia Third Development Plan 1980 - 1985 (1980, p. 11) 
20 Saudi Arabian Monetary Agency (SAMA) Annual Report (1980, p. 24) 
11 See Kingdom of Saudi Arabia Second Development Plan 1975 - 1980 (1975, pp. 12- 19) 
22 See El Mallakh (1982b, pp. 155 - 161) and Wells (1976, pp. 24 - 32) for a more detailed evaluation 
of the f irst plan's performance. 
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1.2.2 The second five-year development plan: 1975n6 - 1979/80 
The Central Planning Organisation was converted to the Ministry of Planning in 
1975. In this same year, the Ministry of Planning submitted the second development 
plan for the 1975n6 - 1979/80 period. In the absence of financial constraints, the second 
plan was almost nine times larger than the first plan in financial terms, with actual 
expenditures once again well above the planned expenditures. For example, the planned 
government development expenditure of SR 239.3 billion turned out to be SR 318.4 
billion by the end of the plan period. " 
In addition to such barriers as manpower shortages and the inability to absorb the 
increased expenditures in physical infrastructure, the economy faced a very high inflation 
problem during the second plan. In spite of shortages in housing, electricity, water 
supply, and the need for the completion of infrastructural projects, the government froze 
budgetary appropriations for 1976/77 at the 1975/76 level. Such an action in addition to 
the improvement of the country's seaports, reducing drastically the waiting periods of 
incoming ships loaded with essential imported goods, put an end to high inflation. 
Consequently, this allowed the government to increase budgetary appropriations and 
introduce subsidisation for the last two years of the plan. In addition to accelerating the 
development of the physical infrastructure of the economy, the second plan aimed at 
diversifying the economy through the utilisation of the country's agriculture, mining, and 
indUStry. 24 
Road, port, and airport construction, development of telecommunication, 
housing, the establishment of new industries, and building of schools were among the 
accomplishments in the 1970s. For example, the total cumulative length of asphalted 
roads increased from 2,000 kilometres in 1968 to more than 20,000 in 1979. In the field 
of education, the number of students enrolled in schools increased from 42,000 in 1952 
to 1.35 million in 1979. In the area of industrialisation, despite the lack of skilled and 
semiskilled Saudi workers hindering private industrial development, the substantial 
increase in privately owned factories was impressive. A total of 1,035 industrial 
11 See Kingdom of Saudi Arabia Second Development Plan 1975 - 1980 (1975 pp. 528 - 529). Also 
see Saudi Arabian Monetary Agency (SAMA) Annual Report (198 1, p. 14) . 
"I See El Mallakh (1982b, pp. 171 - 172) 
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establishments with a total of SR 16,780 million were licensed in the period from 1975 
25 to 1978 alone. 
During the second plan period, the 7.0 percent average annual rate of growth in 
the overall real GDP was less than the 10.2 percent planned rate, due to a lower than 
expected growth in oil production. For example, the oil sector growth averaged an 
annual rate of 4.6 percent compared to the 9.7 percent target rate. The real non-oil GDP, 
however, grew at the average annual rate of 14.7 percent which was above the planned 
rate of 13.3 percent. Agriculture, manufacturing, construction, utilities, transport, trade, 
and finance all exceeded their targets. Non-oil mining and other services also grew but 
at less than their projected rates (see Table 1.2). " 
1.23 The third five-year development plan: 1980/81 - 1984/85 
The economic situation at the beginning of the third plan submitted in June 1980 
for the 1980/81-1984/85 period was far more favourable than the previous two plans. 
For example, major physical constraints to development, while not totally eliminated, 
had been significantly reduced; financial constraints were virtually non-existent, inflation 
was under control at an average of 10.5 percent in 1979, and absorptive capacity was 
also much improved with a dramatic increase in imports during the second plan. The 
third plan differed from the first and second plans in several areas. The overall aim of 
the first two plans was high growth rates in all sectors while allowing relatively free 
importation of foreign labour to meet manpower requirements. The third plan, in 
contrast, was much more selective, targeting high growth in non-oil sectors that had 
shown proven potential, with a great emphasis on significantly reducing the size of the 
foreign labour force. Specifically, the third plan put a greater emphasis on economic 
resource development as opposed to infrastructure, along with the development of a 
national labour force through vocational and technical training. For example, as seen in 
Table 1.1, the share of physical infrastructure decreased from 49.6 percent to 35.5 
" See Saudi Arabian Monetary Agency (SAMA) Annual Report (1979, p. 74). Also see Johany (1982, 
pp. 2 -3) 
21 See El Mallakh (1982b, pp. 163 - 213) and Al-Farsy (1986, pp. 151 - 158) for more detailed 
evaluation of the second plan's performance. 
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percent, while the share of economic resource development increased from 25.1 percent 
to 37.3 percent of total planned development spending. The share of human resource 
development also increased from 15.9 percent to 18.5 percent. Decentralisation to 
ensure a more even geographic distribution of wealth, continued development of 
agriculture in pursuit of self-sufficiency in food, and improving social services to achieve 
a better quality of life for Saudi citizens were among the goals of the third plan. " 
The performance of the third plan must be evaluated in light of the tremendous 
fluctuations in government revenues due to the reduction in oil production since 1982 
(e. g., the annual production of crude oil from 3579.9 million barrels in 1981 fell to 
2366.4 in 1982 and to 1158.8 in 1985). " Such instability in the government's earning 
power translated itself into repeatedly revising the scale of the third plan. More 
importantly, fluctuations in government expenditures and the promptness of government 
payments were dictated by relatively short-term political and financial concerns. This, in 
addition to the apparent instability of the long-term government's earning power, made 
long- and even medium-tenn planning difficult and threatened the domestic economic 
stability. By the end of the third plan, it was recognised that unstable conditions in 
international energy markets, partly due to the Iran-Iraq war, adversely affected progress 
toward economic diversification. 
The sharp decline in Saudi oil production resulted in a 14.4 percent average 
annual rate of decline in the oil sector during the third plan period. Consequently, the 
overall GDP declined by an average annual rate of 1.6 percent compared to the 3.3 
percent planned annual rate of increase. The non-oil sector, however, scored a 6.2 
percent average annual rate of growth due mainly to the continuing infrastructure and 
industrial projects with relatively few cutbacks in government development 
expenditures, despite the declining oil revenues. The agricultural sector averaged a rapid 
growth of 9.5 percent annually, well above the 5.4 percent planned rate. As was expected 
the construction sector declined, mainly because most ongoing construction projects 
were completed. Non-oil mining and manufacturing, utilities, transport, and finance all 
grew, but at less than their corresponding target rates (see Table 1.2 for more details). 
The labour force increased by an 8 percent annual rate which was far above the 
27 See Kingdom of Saudi Arabia Third Development Plan 1980 - 1985 (1980, pp. 3- 4) 
28 See Saudi Arabian Monetary Agency (SAMA) Annual Report (1987, p. 176) 
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planned rate of 1.2 percent. A significant portion of this rapid growth was in trade and 
financial services employment. Compared to the non-Saudi average annual growth rate 
of 11.7 percent, the Saudi labour force grew only at 3.7 percent. Accordingly, the share 
of Saudis in the total labour force dropped from 49.4 percent in 1980 to 40.2 percent in 
1985. More importantly, productivity declined by an average annual rate of 2.7 percent 
during the third plan period. '9 This, of course, was in a sharp contrast to the plans 
strategy of promoting higher productivity through imported technology and rapid growth 
in the non-oil sectors, and at the same time reducing significantly the size of the foreign 
labour force. " 
1.2.4 -The fourth five-year development plan: 1985/86 - 1989/90 
The fourth five-year development plan for 1985/86 - 1989/1990 was released in 
March 1985. The goals of this plan were: 
(a) reducing dependence on oil production and exports by continuing the 
process of economic diversification through the development of 
agricultural and non-oil manufacturing sectors, 
(b) expanding and improving the quality of the domestic labour force, 
(c) encouraging discovery and development of mineral resources, 
(d) completing the development of physical infrastructural facilities, and 
(e) promoting an idea exchange for solving economic and social problems 
among the member states of the Gulf Cooperation Council (GCC). 
The strategy of the fourth plan was to give greater emphasis than 
previous plans to the role of the private sector, vAth the government limiting its 
economic involvement to regulatory and promotional functions. " 
" See Kingdom of Saudi Arabia Fourth Development Plan 1985 - 1990 (1985, pp. 31,36). Also see 
Looney (1994, pp. 214 - 15) 
" See Kingdom of Saudi Arabia Third Development Plan 1980 - 1985 (1980, pp. 4,16) 
31 See Kingdom of Saudi Arabia Fourth Development Plan 1985 - 1990 (1985, p. 41). Also see Al- 
Farsy (1986, pp. 161 - 177) for more detailed explanations of the fourth development plan's strategy and 
goals. 
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The oil price crash of 1986 from a high of US $28 per barrel in January 1986 to a 
low of US $8 per barrel by mid-year resulted in a huge decline in oil revenues and a 
serious depletion of foreign assets. The depreciation of the US dollar was another 
adverse factor. " Since oil exports were largely denominated in US dollars, but most 
Saudi imports came from countries whose currencies appreciated relative to the US 
dollar, these events led to a serious revision of development programs. The urgent task 
was to stabilise government finances by cutting capital expenditures, delaying some 
development projects, and cancelling others. " 
The increase in oil production later in the period, however, resulted in an average 
annual growth rate of 5.1 percent in the oil sector. The overall GDP growing at 1.3 
percent annual rate was well below the planned rate of 4.0 percent. In addition, 
economic diversification was hindered as the non-oil sector experienced a low rate of 
growth due to cutbacks in development projects following the sharp decline in oil 
revenues during the fourth plan. For example, the non-oil sector declined by an average 
annual rate of 1.1 percent compared to the 2.9 percent planned rate of increase. 
Construction continued to fall by 7.7 percent. Non-oil manufacturing showed an average 
annual growth rate of 0.5 percent, well below the 15.5 percent planned rate. Non-oil 
mining, transport, trade, and finance all fell, respectively, by average annual rates of 0.9 
percent, 0.8 percent, 1.5 percent, and 4.6 percent. Surprisingly, however, both the 
agricultural sector and utilities showed growth well above their target rates. The 
agricultural sector grew by a 13.4 percent average annual rate compared to the 6.0 
percent planned rate. Utilities grew by a 5.9 percent average annual rate compared to the 
5.0 percent planned rate (see Table 1-2). 
During the fourth plan period, expenditure retrenchment, depletion of foreign 
assets, and the sales of development bonds helped the government deal with severe 
budget deficits and stabilise its financial situation. This, in addition to the recovery in 
the world's demand for oil by 1989 and 1990, renewed optimism among the Saudi 
policy-makers. Plans were made to resume development expenditures in order to 
promote growth in the oil and non-oil sectors of the economy. 
" See Banafe (1993, pp. 59 - 60) on this issue. 
11 Saudi Arabia: Recent Economic Developments (1995, pp. 8- 14). Also see Metz (1993, p. 125). We 
have relied on Metz (1993) for the review of the social and economic events during both the fourth and 
fi fth plan periods. 
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1.2.5 The fifth rive-year development plan: 1990/91 - 1994/95 
The fifth development plan for the period of 1990/91 - 1994/95 was formulated 
in 1990 when international oil markets were stabilising and the national economy was 
showing signs of recovery. The goals of this plan included: 
(a) development of human resources, 
(b) diversification of the economy to reduce dependence on oil, 
(c) provision of employment to the population, 
(d) completion of infrastructure, 
(e) encouragement of the private sector's participation in the economic 
diversification process, 
(0 attainment of balanced growth in different regions of the country, and 
(g) improvement of social services including education and health care. 34 
In the light of constrained resources, committed funds for civilian programs fell 
by almost 28.5 percent from SR 500 billion for the fourth plan to SR 357.7 billion for the 
fifth plan (see Table 1.1). Despite the cutbacks in government investments in economic 
resources, transportation and communication, health and social services, and 
municipality and housing, those for human resources development were kept at the 
fourth plan levels. The general strategy, early in the period, was to move the process of 
economic diversification forward by encouraging private sector investment more 
aggressively. For example, the government opened the way for the private sector to buy 
shares in the larger industrial complexes and utilities. In addition, in order to protect 
domestic private investment, the government began a policy of protectionism by 
enforcing restrictive tariff and non-tariff barriers already initiated in the mid-1980s. This 
policy took place through GCC negotiations with the European Economic Community 
(EEC). 35 
Such government actions resulted in a mini-boom. The mini-boom, however, 
was ended by the Iraqi invasion of Kuwait in August 1990. Massive outflow of assets 
from the domestic banking sector, loss of confidence of foreign creditors, and loss of 
"' See Kingdom of Saudi Arabia Fifth Development Plan 1990 - 1995 (1990, pp. 45 - 46) 
"See Metz (1993, p. 13 1) 
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confidence in the Saudi riyal were among the immediate problems that the government 
had to deal with. In addition, in order to calm the international oil market, the Saudi 
government was compelled to raise oil output to 8.5 million barrels per day to make up 
for the 5 million barrels of Iraqi and Kuwaiti oil embargoed by the United Nations. This, 
however, did not prevent oil prices from doubling by December 1990. The Saudi 
governmerifs commitment in support of the multinational forces in Saudi Arabia, 
however, resulted in a record high deficit by 1991. To finance this deficit, once again the 
government started using up foreign assets, selling development bonds, and borrowing 
from external commercial banks, which was unprecedented. External borrowing soon 
became an important tool in financing even the development programs. Saudi Arainco, 
Saudi Basic Industries Corporation (Sabic) and Saudi Consolidated Electric Company 
(Sceco), for example, all sought external financing, instead of cutting back expansion 
plans . 
3' Accordingly, the fiscal crisis did not cause problems for the private sector 
because the government's reduction of its budgeted expenditures was slight. Moreover, 
domestic government spending in support of the war effort was substantially increased, 
and, consequently, many Saudi companies benefited from war-related contracts. 
Accordingly, the mini-boom that was interrupted by the Iraqi invasion of Kuwait was 
once again revived. This revival was further enhanced by: 
(a) the US long-term commitment to the protection of Saudi Arabia which 
restored private sector confidence in the economy, 
(b) the Saudi government's regional policy changes to further encourage the 
existing manufacturing firms, and 
(c) government subsidies for the lower- and middle-income Saudis to 
increase their disposable income. " 
During the fifth plan period, the overall GDP growth averaged an annual rate of 
5.3 percent, exceeding its target rate of 3.2 percent. This occurred because of the higher 
than expected rate of growth in the oil sector which averaged an annual rate of growth of 
8.9 percent, far above the planned rate of 2.7 percent. The average annual rate of growth 
of 1.9 percent in the non-oil sector was lower than the planned rate of 3.6 percent. The 
See Metz (1993, p. 126) 
See Metz (1993, p. 127) 
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private sector averaged a 1.5 percent rate of growth which, again, was below the targeted 
growth rate of 4.6 percent. Agricultural, non-oil manufacturing, and utilities sectors all 
experienced growth, but at lower rates than projected (for more details, see Table 1.2). 
1.2.6 The sixth five-year development plan: 1995/96 - 2000 
To satisfy the need for infrastructure development, the first three plans (1970/71 - 
84/85) took a project approach to planning. Accordingly, the individual projects VAthin 
each sector were first identified, and then government expenditure was allocated to each 
sector with the aim to complete these projects. The fourth through the sixth development 
plan, 39 on the other hand, took a program approach, aiming at developing sectoral 
programs rather than individual projects. In contrast to the project approach, the 
program approach to planning concentrates on the overall structure of development 
rather than its component parts. Another important distinguishing feature of the sixth 
development plan is that this plan, unlike the previous ones, does not face serious 
capacity constraints, since many of the basic infrastructure needs required for 
development have already been near completion. Accordingly, the sixth plan places 
more emphasis on efficiency and cost effectiveness. " 
More specifically, the fact that the private sector could not initiate large-scale 
investment projects necessary for basic infrastructural development resulted in heavy 
involvement of the government under the first five development plans. The sixth 
development plan, however, seeks to reduce government involvement in the 
development process by placing a greater reliance on the private sector. This is 
understandable not only because of the near completion of much of the necessary basic 
infrastructure but also the downturn in oil revenues. 
The sixth development plan, which covers the 1995/96 - 2000 period, calls for 
further economic diversification through encouraging private sector participation in 
agriculture, manufacturing, development of mineral resources, completion of 
We have relied on Presley (1996b) in our analysis of the sixth development plan. 
The maintenance of the defence capabilities in light of the political situation in the Gulf region as well 
as the expansion of infrastructure facilities such as schools and hospitals with the growing Saudi 
population are still among the priorities under the sixth development plan. See Presley (I 996b). 
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infrastructure projects, and achievement of balanced growth in all regions of the country. 
The plan also emphasises the development of human resources to meet the economy's 
needs and to reduce dependence on the foreign labour force. " 
Under the sixth development plan, the average annual rate of growth for overall 
GDP is projected to be 3.8 percent, with oil and non-oil sectors growing, respectively, at 
3.8 percent and 3.9 percent per annum. The non-oil sector growth rate of 3.9 percent 
combines the non-oil private sector target growth rate of 4.3 percent per annum and the 
public sector target growth rate of only 2.7 percent per annum .41 These target rates, of 
course, reflects the plan's goal for larger non-oil private sector activity and the desire to 
restrain growth in the public sector (see the last column of Table 1.2 for more detailed 
projected rates). 
With the downturn in oil revenue and emphasis on efficiency and cost 
effectiveness, the plan has recognised the need for a change in the distribution of 
government spending between capital and consumption expenditures. That is, in order 
to achieve the above targets, the plan increases government capital spending while 
reducing government consumption expenditure. For example, government consumption 
is expected to grow by 5.5 percent per annum, while government capital formation has 
an ambitious target growth rate of 19 percent per annum. " 
With respect to sectoral distribution of growth, the average annual rate of growth 
for the agricultural sector is targeted to be only 3.1 percent. This relatively lower target 
rate reflects the problems with limited water resources. In addition, the plan also 
recognises the need to: 
(a) replace the crop production with high water-requirement to other crops 
with low water-requirement, and 
(b) explore land areas where renewable water supplies exist. 
With respect to the limited water resources, a National Water Plan is in the works 
to emphasise the water problem as the key factor in forming the future structure of 
"' See Kingdom of Saudi Arabia Sixth Development Plan 1995 - 2000 (1995, pp. 87 - 88). Also see 
Presley (1997, pp. 34 - 40) for more detailed explanations of the Sixth Development Plan. 
"' See Kingdom of Saudi Arabia Sixth Development Plan 1995 - 2000 (1995, p. 115). Also see (Presley 
1996b p. 9) 
" See Presley (I 996b, pp. 11,22 - 23) 
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agricultural output and in the development of the agricultural sector of the Saudi 
economy. " 
The average annual rate of growth for the mining sector is targeted to be 9.0 
percent. This rate, which is the highest among all sectors, is justifiable due to the 
growing opportunities in this sector. As indicated in Table 1.2, the manufacturing sector 
is expected to grow by an average annual rate of growth of 4.9 percent. The optimistic 
growth of the domestic industry reflects opportunities stemming from: 
(a) the rapidly growing domestic population and therefore consumer market, 
(b) benefits from economies of scale, and 
(c) the use of technology from overseas through joint venture activities. 
The plan also recognises that industrialisation efforts should be concentrated on 
oil-related manufacturing industries, since this is the area in which Saudi Arabia has a 
comparative advantage. For example, the sixth development plan projects a relatively 
high average annual growth rate of 8.3 percent for the petrochemical manufacturing 
44 
sector. 
'Me private sector is expected to contribute significantly to the growth of the 
service sector. More specifically, the plan's goal is to restrain the growth of the public 
sector activity in the service sector. As indicated in Table 1.2, the trade, restaurants and 
hotels sector is expected to be the fastest growing sector, with an average annual growth 
target rate of 6.2 percent. 
In order to reach the above targets, it is essential for both the private and public 
sectors to finance the necessary investment. Over the duration of the plan, the total 
investment requirement is estimated to be SR 472 billion. As indicated by Presley 
(I 996b), the sixth development plan expects that SR 212.7 billion of the total investment 
requirement (nearly 45 percent) will come from the private sector. Most of the public 
sector investment financing, however, is allocated for petrochemicals, petroleum 
refining, and electricity and water, with little contribution in construction, trade, 
restaurants and hotels and financial services. The plan expects the private sector 
11 See Presley (I 996b, pp. 12 and 19) 
44 See Kingdom of Saudi Arabia Sixth Development Plan 1995-2000 (1995, p. 117). Also see Presley 
(1996b, pp. 12 -13) 
Chapter I Introduction 19 
involvement in financing most of the investment requirement for the latter sectors. 45 
Beside improving economic efficiency in the public and private sectors, the sixth 
development plan's private sector policy emphasises privatisation and the encouragement 
of small-scale enterprises as well as Saudi-ization. Privatisation aims at enhancing the 
role of the private sector in the Saudi economy, and Saudi-ization aims at encouraging 
the development and utilisation of Saudi human resources. 
More specifically, the privatisation program encourages: 
(a) private funds for investment on public sector projects, 
(b) privatising public sector management, 
(c) the divestment of government shares in joint stock companies, and 
(d) deregulation in order to allow a more effective use of market forces. " 
I'lie sixth development plan also recognises the need for improving business 
conditions for small businesses in the Kingdom. For example, as indicated by Presley 
(1996b), over 90 percent of businesses in Saudi Arabia employ less than 20 people. 
These businesses have limited access to finance, they do not gain exemption from 
customs or taxes, and they cannot obtain land and fuel at the nominal prices available to 
larger companies with industrial licenses. In addition, these small businesses suffer from 
relatively low managerial and production efficiency. " 
In order to enhance business conditions for small businesses, the Saudi Credit 
Bank is targeted to make SR 1.5 billion loans toward improving small business's access 
to finance. The government's incentives to industry are also extended to benefit small 
businesses. To increase managerial and production efficiency, specialised training 
programs for small businesses are expected to be offered by Chambers of Commerce. 
The plan also calls for more efforts by the government toward identifying profitable 
small-scale investment opportunities. 
With respect to Saudi-ization, the sixth development plan recognises the major 
increase in graduate and non-graduate Saudi nationals entering the work force. 
" See Kingdom of Saudi Arabia Sixth Development Plan 1995 - 2000 (1995, p. 117 and p. 129). Also 
see Presley (1996b, pp. 13 - 15) 
See Presley (I 996b, p. 16) 
See Presley (I 996b, p. 17) 
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Accordingly, this plan is more forceful than the previous ones to create Saudi-ization 
through both incentives as well as mandatory measures. For example, incentives include 
financial and other supports for the private sector achieving Saudi-ization targets within 
companies. Mandatory measures, however, include not only ceilings on the employment 
of non-Saudis but also minimum targets of Saudi employment. Foreign employment 
will be limited to only skilled and semi-skilled labour. In general, the plan's goal is to 
create an additional 659,900 employment opportunities for Saudi nationals both through 
economic growth and by the replacement of non-Saudi workers (target 319,500). " 
1.3 The purpose of the study 
In light of wide fluctuations in the world demand for oil and oil prices, the main 
purpose of this study is to examine the degree of effectiveness of fiscal policy in 
achieving economic stabilisation and steady growth in the Saudi Arabian economy. 
Such an examination, however, requires a thorough understanding of the degree of 
responsiveness of the Saudi economy to the conditions in the world market for crude oil. 
Based on available data for 1971 - 1994, therefore, this study attempts to develop an 
econometric model that attempts to explain the working of the Saudi economy for the 
period from 1971 to 1994. This process involves the formulation and estimation of the 
aggregate demand and aggregate supply sides of the economy. 
The general approach in formulating the aggregate demand side of develoned 
economies follows the well-known "IS-LM" analysis by first formulating and then 
combining the real and monetary sectors of the economy. " The traditional way of 
modelling the aggregate demand side of developin economies, however, is the well- 
known "absorptive capacity" approach, " which emphasises the real sector of the 
economy. This study differs by employing the monetary approach instead. In. 
formulating the aggregate demand side of the economy, the monetary approach assumes 
See Presley (I 996b, pp. 17 - 18) 
See Pindyck and Rubinfeld (199 1, Chapter 12) for some empirical examples of the aggregate demand 
modelling based on the IS-LM analysis. 
11 For example, see El Mallakh and Atta (1981), Vaez-Zadeh (1989), and Haque, Lahiri, and Montiel 
(1990), among others. 
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that the interest rate is a predetermined variable (Friedman, 1970,1971). " Based on this 
assumption, therefore, the LM curve alone can determine the aggregate demand or 
economic activity through the intersection of the money demand and money supply 
functions. " 
According to Islamic law, charging or receiving interest payments are forbidden. 
However, most commercial banks in Saudi Arabia offer interest on certain savings and 
time deposits. However, the general consensus is that the majority of the public, in line 
with Islamic law, do not hold their assets in such deposits. " This is supported by the 
empirical evidence presented in Chapter 2 of this study. For example, it will be shown 
that the behaviour of money velocity (or the demand for money) is unaffected by 
changes in the interest rate. Accordingly, we argue that the insignificant role of the 
interest rate in the Saudi economy justifies the use of the monetary approach to formulate 
the aggregate demand side of the Saudi economy. That is, we let the aggregate demand 
or the absorptive capacity be determined by the intersection of the money demand (or 
money velocity) and money supply functions. Besides including the monetary sector, 
our aggregate demand model of the Saudi economy also includes the foreign and 
government sectors. By emphasising the relationship between the foreign, govenimentý 
and monetary sectors, our aggregate demand model highlights the vulnerability of the 
Saudi economy to events in the world market for crude oil. 
In formulating the aggregate supply side of the economy, this study distinguishes 
between the oil and non-oil production sectors of the economy. The oil production is 
taken to be a function of the real exports. On the other hand, in the spirit of the Phillips' 
(1958) curve approach, the non-oil production and labour sectors are combined to 
formulate the non-oil supply function. Accordingly, this function relates the non-oil 
GDP price inflation to the deviations of the non-oil GDP growth from its long-run trend 
as well as to inflationary expectations. 
Combining the behavioural equations and identities forming the aggregate 
demand and the aggregate supply resultsinthe macroeconometric modelofthe Saudi 
" This point will be examined in more detail in Chapter 2 of this study. 
For the application of this theory for developing countries, see Khan (1974) and Otani and Park (1976) 
See Khan (1986) on the Islamic interest-free banking. 
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economy. In line with economic theory, the intersection of the aggregate demand and 
aggregate supply curves defines the equilibrium condition. It is based on this 
equilibrium condition that such major macroeconomic variables as income, output, and 
prices are determined within our macroeconometric model of the Saudi economy. 
After examining the internal consistency of the model, consistent estimates are 
utilised to investigate the dynamic stability of the macroeconometric model. This is 
done by first simulating the model over the estimation period of 1971 - 1994, and then 
comparing the solution values of the endogenous variables with their corresponding 
actual values. Reasonably small simulation errors lead to the conclusion that the 
macroeconometric model is dynamically stable, since it adequately replicates the reality 
of the economy over the estimation period. This, in turn, allows us to utilise the model 
for policy (multiplier) analysis and forecasting. 
More specifically, based on a within-sample simulation, short- and long- run 
multipliers of major macroeconomic variables of the oil exports quantity and price and 
import prices are calculated. Utilising these multiplier analysis results, several 
forecasting scenarios on the behaviour of oil exports quantity and price will be specified. 
Then, out-of-sample dynamic simulations for 1995-2005 will be performed to examine 
the working of the Saudi economy under alternative forms of fiscal policy. 
More specifically, our analysis in the previous section of this chapter, especially 
for the period after 1970, indicates that the rush toward development tied the level of 
government development expenditures too closely to the government oil revenue, and, 
therefore, to the unfavourable fluctuations in the world market for crude oil. Tanzi 
(1990) argues that such expenditures, instead, should have been related to the average or 
trend level of current or expected revenues over time. That is, "This relationship implies 
that the country should run a budgetary surplus in good years and a deficit in periods 
when exports are lagging behind their trend level, or when other negative factors 
predominate". " Accordingly, a fiscal policy that relates government development 
expenditures to the trend level of expected revenues avoids unfavourable fluctuations 
outside the control of the policy-makers and is expected to promote economic stability 
and growth. Tanzi's argument, therefore, calls for the establishment of "emergency 
reserve funds". In other words, unexpected increases in oil revenue due to higher than 
" See Tanzi (1990, p. 26) 
Chapter I Introduction 23 
expected oil prices (or oil production) will be set aside in the form of "emergency reserve 
funds" and used when there is an unexpected decline in oil revenue due to lower than 
expected oil prices (or oil production). This allows stable and steady growth in 
government expenditures regardless of the fluctuations in the world oil market. 
The sharp decline in Saudi oil production since 1982 and the sharp reduction in 
oil prices in 1986 and 1998 have created increasing uncertainty about the future course of 
foreign exchange inflow and revenues. The main concern is how to insulate the 
economy from the adverse effects of such external shocks by bringing and maintaining 
economic stability and steady growth. While exploring the feasibility of the "emergency 
reserve funds" proposal, our scenario analysis for 1999-2005 examines further the 
effectiveness of other alternative budgetary disciplines which allow for a stable and 
steady growth in government expenditure regardless of the fluctuations in the world oil 
market, and consequently, promote economic growth and stability. 
1.4 Methodology 
As the cornerstone of this study, we need to construct and estimate a 
macroeconometric model that attempts to describe the working of the Saudi economy. 
In the pursuit of this goal, it is essential to obtain unbiased, consistent, and efficient 
estimates of behavioural equations, by dealing appropriately with several statistical 
problems, including the specification error, autocorrelation, heteroscedasticity, and 
multicollinearity problems. This section reviews the consequences of such problems for 
the Ordinary Least Squares (OLS) estimators and the way the problems are detected and 
then treated. 
1.4.1 A specification error problem 
A specification error may occur due to the exclusion of an important explanatory 
variable and/or an incorrect functional form. In such cases, the error term is no longer 
purely random which leads to biased and inconsistent OLS estimators. The non- 
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randomness in the error term is usually picked up by a serial correlation in the residuals. 
Accordingly, we mainly look at the autocorrelation problem as an indication of a 
specification error due to the exclusion of an important explanatory variable and/or an 
incorrect functional form. For the treatment, we rely on economic theory as well as 
potential major events within the estimation period to search for additional explanatory 
variables or for a correct functional form. 
A specification error may also be due to a simultaneity problem. This problem 
occurs when the behavioural equation contains one (or more) endogenous variable(s) in 
the right-hand side. The detection follows as we group the behavioural equations of the 
whole system into non-simultaneous and simultaneous blocks. " To be more specific, 
the behavioural equations in the non-simultaneous block are those containing only 
exogenous or predetermined variables in the right-hand side. Accordingly, the OLS 
estimators are still unbiased and consistent. The behavioural equations in the 
simultaneous block are those containing endogenous variables in the right-hand side. In 
this case the OLS estimators are both biased and inconsistent. To obtain consistent 
estimates, we reestimate the behavioural equation with the Two-Stage-Least-Squarcs 
(TSLS) using the exogenous and predetermined variables in the sYstern as instrumental 
variables. " 
Another source of a specification error is the inclusion of irrelevant variables in 
the behavioural equations. This problem does not affect the unbiasedness of the OLS 
estimators but makes such estimates inefficient. We rely on the calculated t-ratios of the 
coefficient estimates for detection. For example, a low t-ratio indicates that the 
coefficient is not significantly different from zero, and, therefore, the corresponding 
explanatory variable is irrelevant and should be deleted. Before dropping the variable, 
however, one should make sure that the low t-ratio is not due to a high multicollinearity 
problem. Failure to do so may result in a specification error due to the exclusion of an 
important explanatory variable. 
" As shall be discussed in Chapter 5, such a system is said to be block recursive, since the first step in 
the process of simulation is to find the solution values of the dependent (endogenous) variables of the 
equations in the non-simultaneous block. The second step follows when these solution values are utilised 
to find the solution values of the dependent (endogenous) variables of the equations in the simultaneous 
block. See Chapter 12 of Pindyck and Rubinfeld (1991) on simulation practices. 
"' This issue will be extensively examined in the appendix of Chapter 5. 
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1.4.2 An autocorrelation problem 
25 
The existence of an autocorrelation problem may indicate that the error terrn is 
serially correlated. The consequence of this problem, if it is not due to a specification 
error, makes the OLS estimators inefficient. In case the model is a dynamic or 
autoregressive one, the existence of this problem may result in non-randomness in the 
error term and therefore makes the OLS estimators biased and inefficient. The Durbin- 
Watson test is used to detect a first-order autocorrelation problem for static or non- 
autoregressive models. In case the model is a first-order autoregressive (e. g., when the 
lagged dependent variable is included to account for the short-run adjustment process), 
the Durbin-h test is used to detect a first-order autocorrelation problem. 
In order to test the joint null hypothesis of no first- and second-order 
autocorrelation problem, we utilise the test proposed by Breusch (1978) and Godfrey 
(1978), which is derived from a general principle called the Lagrangian Multiplier 
(LM). " To explain how this test, referred to as the LM test, works, consider the 
following simple regression model 
Yt =a+pY., + ut (1.1) 
where the error tenn, u, is to be tested for a first- and a second-order autocorrelation 
problem. " That is, 
Ut ý- PI Ut-I + P2 Ut-2 + 6t 
where p, and p, are, respectively, the first- and second- order autocorrelation 
coefficients, and et is a white noise error term. The LM test equation for testing the 
joint null hypothesis of no first- and a second- order autocorrelation problem, If.: p, = p2 
= 0, can be written as follows: 
See Maddala (1992, pp. 250 - 252) 
In this study we detect the autocorrelation problem up to the second order, since we have only twenty 
four observations (1971 - 1994) 
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fi, = a+ b x, + p, U (1.2) ýW+ P2 69-2 +6t 
where 6, is the residual series obtained by estimating (1.1). The test statistic utiliscd is 
calculated as follows: 
n. R 
where n is the number of observations and R' is the coefficient determination from the 
test equation in (1.2). Breusch (1978) and Godfrey (1978) show that this test statistic has 
a chi-squared distribution with the degrees of freedom equal to the number of 
autocorrelation coefficients in the joint null hypothesis which is two in our example. " 
The joint null hypothesis is accepted if the calculated chi-squared statistic is 
insignificant. In other words, we maintain the absence of a first- and a second - order 
autocorrelation problem, when the calculated chi - squared statistic has a P-value greater 
than ten percent. 
As mentioned above, an autocorrelation problem usually occurs when the 
behavioural. equation suffers from a specification error due to the exclusion of an 
60 important explanatory variable and/or an incorrect functional form. With this in mind, 
as the first step, we attempt to correct for the problem by referring back to economic 
theory, making sure all major relevant variables are accounted for and the functional 
form is theoretically and empirically appropriate. Once such efforts are exhausted and 
still the problem remains, then we may argue that the problem of autocorrelation is due 
to the nature of the data and wrill be corrected based on the rho-transformation 
tcchniquc. "' 
" See Johnston (1984, pp. 319 - 321). Also see MicroTSP User's Manual by Hall, Johnston, and Lilien 
(1990, section 15 - 13) 
See Gujarati (1995, pp. 462 - 464) 
See Gujarati (1995, pp. 427,432 -433) 
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1.4.3 A heteroscedasticity problem 
The non-constancy in the error variance or heteroscedasticity problem affects the 
efficiency of the OLS estimators. For detection, we use the test suggested by White 
(1980). In order to explain how the White test works, consider the following simple 
regression model 
Yt = a+ p Xt +7 Wt + ut (1.3) 
where u, is the error term. Under the null hypothesis of homoscedasticity, the variance 
of the error term is constant over all the observations; that is, II,,: var(u) = cy' = constant 
for all t=1,2, ..., n. The alternative hypothesis is fon-nulated based on the implicit 
assumption that the variance of the error term is non-constant over the observations, 
because it is a function of an unknown variable, z,; that is, If,: var(u ,)= 
cr ', =C; 
2 f(z) 
- 
This assumption is common among tests for the heteroscedasticity problem. These tests, 
however, differ from each other, because they use different proxies or surrogates for the 
unknown function f(zý. ` The test equation for the White test, for example, regresses 0', 
on all the explanatory variables and their squares and cross products" as follows: 
-2 X2, +e W2, +f yt Wt + Ct u =a+ bY., +cW, +d (1.4) 
where 6, is the residual series obtained by estimating (1.3). The null hypothesis of 
homoscedasticity according to the test equation in (1.4) is 110: b=c=d=e=f=0, and 
the corresponding test statistic is calculated as follows: 
n. R2 
where n is the number of observations and W is the coefficient determination from the 
test equation in (1.4). Again, this test statistic has a chi-squared distribution with the 
See Maddala(I 992, p. 204) 
When implementing the White test using MicroTSP, the cross product terms are not included in the 
test equations. Given the low number of observations in our case, this procedure is appropriate, since the 
inclusion of too many terms in the test equation will reduce the degrees of freedom. 
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degrees of freedom equal to the number of independent variables in the joint null 
hypothesis which is five in our example above. " The joint null hypothesis is accepted if 
the calculated chi-squared statistic is insignificant. In other words, we maintain the 
absence of a heteroscedasticity problem, when the calculated chi-squared statistic has a 
P-value greater than ten percent. 
With respect to treating this problem in this study, as demonstrated by Gujarati 
(1995), putting the variables in logarithms may help to alleviate this problem. Another 
approach is to follow White (1980) by utilising the information about heteroscedasticity 
to calculate the consistent covariance matrix and then standard errors. 65 
1.4.4 Multicollinearity problems 
Multicollinearity is the final problem to be investigated here. When the 
regression model includes more than one explanatory variable, there is a possibility that 
we encounter the problem of multicollinearity. In what follows, we distinguish between 
a perfect multicollinearity problem and a high multicollinearity problem. More 
specifically, in a multiple regression model, the perfect multicollinearity problem arises 
when there exists a detenninistic relationship among two (or more) explanatory 
variables. On the other hand, a high multicollinearity problem arises when there exists a 
statistical relationship with high . correlation among two 
(or more) explanatory 
variables. " 
1.4.4.1 A perfect multicollincarity problem 
In order to better examine this problem, consider the simple multiple regression 
model in (1.3): 
See MicroTSPUsees Manual by Hall, Johnston, and Lilien (1990, section 15 - 14) 
See Gujarati (1995, pp. 382 - 383) 
For multicollinearity problems, see Gujarati (1995, Chapter 10, pp. 319 - 354) 
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Yt= oc+ P Xt+ywt+ ut 
As indicated above, a perfect multicollinearity problem arises if there exists a 
deterministic relationship between Y., and W, That is, 
Xt = 80 + 81 wt (1.5) 
where 8, is a non-zero coefficient. This detenninistic relationship indicates that the 
correlation coefficient among the explanatory variables X, and W, is unity (in absolute 
value), and, therefore, Y., and W, contain the same information. The consequence of this 
problem is that the model cannot be estimated, since the OLS estimators of a, 0, and y 
do not exist. " To treat this problem, one simply needs to eliminate either one of the 
explanatory variables X, or W, It is noted that the elimination of either X, or W, will not 
lead to the loss of information or a specification error problem. This is because these 
explanatory variables contain the same information. 
1.4.4.2 A high multicollinearity problem 
As indicated above, a high multicollinearity problem is due to the existence of a 
high (but not perfect) correlation among the explanatory variables. To better understand 
this problem, consider, again, the simple multiple regression model in (1.3): 
Yt =a+p Xt +7 Wt + ut 
where there is a statistical relationship between Y., and W, as follows: 
Xt = 80 + 51 Wt + G, 
I We will return to this problem in Chapter 5 of this study. 
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with 51 being a non-zero coefficient, and e, being an error term. "' 
Now if the relationship in (1.6) has an R' close to unity, indicating that the 
correlation coefficient between Y., and W, is nearly one (in absolute value), then we face 
a high multicollinearity problem. In this case, Y., and W, carry similar (but not the same) 
information. Accordingly, the OLS estimators of (x, P and 7 do exist. The consequence 
of this problem for the OLS estimators, however, is that it makes the standard errors of 
the cocfficicnt estimates too large and, thus, their t-ratios too low to allow us to reject the 
null hypothesis of the test of significance. That is, one may mistakenly exclude an 
important explanatory variable on the basis of having a low t-ratio, while the low t-ratio 
is due to the existence of a high multicollinearity problem and not because the variable is 
irrelevant. In the presence of a high multicollinearity problem, the exclusion of the 
variable with a low t-ratio results in a drastic change in the size of the remaining 
coefficient estimates. For detection, therefore, one may exclude the variable with a low 
t-ratio to see if this exclusion results in a drastic change in the remaining coefficient 
estimates. If so, we have the multicollinearity problem and it must be dealt with. If the 
exclusion does not drastically change the size of the coefficient estimates of the 
remaining variables, then we may argue that the low t-ratio is due to the fact that the 
variable is irrelevant and should be eliminated. Another way to detect this problem is to 
look at the estimated correlation coefficients among the explanatory variables either in 
pairs or as a group. The use of a priori information derived from previous empirical 
work which proves to be compatible with the data, or respecifying the equation in the 
first-difference fonn are ways to treat the problem. "' 
1.4.5 A test of normality 
The diagnostic tests examined above are intended to ensure the absence of the 
statistical problems which affect the unbiasedness and efficiency of the OLS estimates. 
However, once the absence of these problems is documented, in order to do hypothesis 
" The existence of the error term, rz,, in (1.6) indicates that the relationship between X, and W, is a 
statistical relationship. Note that the relationship in (1.5) is a deterministic one, since it does not include an 
error term. 
" See Gujarati (1995, pp. 339 - 344) on this issue. 
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testing, we also need to see if the normality assumption is met. The normality 
assumption states that the error term is independently and normally distributed for all 
observations t=l, 2,3, ... ' n. In this study, we utilise the normality test proposed by 
Jarque and Bera (1987). " To explain how this test works, consider the simple regression 
model in (1.2): 
Yt=(X+ PY-t+u, 
where the error term, u, is to be tested for normality. In doing so, the first step is to 
obtain the residual series, u^,, by estimating the above regression model. The second step 
is to calculate the residual series' coefficients of skewness and kurtosis. The null 
hypothesis that the error term, u, is independently and normally distributed is accepted 
if the coefficient of skewness is sufficiently close to zero, and the coefficient of kurtosis 
is sufficiently close to three. " Given these conditions, the Jarque-Bera (JB) test statistic 
is calculated as follows: 
JB =n. {(S/6) + [(K - 3)2/241) 
where S is the coefficient of skewness, and K is the coefficient of kurtosis. Jarque and 
Bera (1987) show that this test statistic follows a chi-square distribution with two 
degrees of freedom (note that the degrees of freedom are associated with the two 
coefficients S and K, appearing in the JB test statistic above). As seen, with the 
coefficients of skewness and kurtosis close to, respectively, zero and three, the calculated 
JB test statistic will be close to zero or falls below the corresponding critical chi-squared 
value. This allows us to accept the null hypothesis of normality. Conversely, with the 
coefficients of skewness and kurtosis significantly different from, respectively, zero and 
three, the calculated JB test statistic will be far above zero or the corresponding critical 
chi-squared value. This, however, will lead to the rejection of the null hypothesis of 
normality. In other words, we maintain the normality assumption to be true, when the P- 
" Scc Adrian (1994, pp. 278 -280) 
"I The skewness and kurtosis are referred to as the shape coefficients. For a normal distribution, the 
coefficient of skewness is zero, since the shape of distribution is not skewed either to the right or to the left. 
For a normal distribution, the coefficient of kurtosis is three, indicating that the distribution peaks at the 
mean value. 
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value of the calculated JB test statistic is reasonably high. " 
1.5 The organisation of the study 
32 
The purpose of this study, as already discussed in this introductory chapter, is to 
develop a structural model which will help us understand the working of the Saudi 
economy. The aim is to provide policy recommendations for economic stabilisation and 
growth in light of the foreign sector disturbances. Based on the aggregate demand and 
aggregate supply approach, the structural macroeconometric model examined here 
focuses on establishing a clear link between the monetary, foreign, government, and oil 
and non-oil production sectors of the economy. 
With respect to the aggregate demand side, chapters two through three, 
respectively, concentrate on formulating the monetary, foreign, and government sectors 
of the Saudi economy. Specifically, Chapter 2 formulates and estimates the demand for 
money (or velocity) and the money supply functions. This chapter also explains: 
(a) the role of the monetary sector in the determination of the absorptive 
capacity of the economy without any reference to the real sector, and 
(b) how the money supply is influenced by developments in both the foreign 
and govemment sectors. 
Accordingly, the first part of Chapter 3 examines the empirical behaviour of the 
demand for imports and the balance of payments in order to formulate the working of the 
foreign sector. The second part of Chapter 3, then, examines the empirical behaviour of 
the government sector of the economy by focusing on the formulation and estimation of 
the functions for government oil and non-oil revenues, and expenditure. 
With respect to the aggregate supply side of the economy, in Chapter 4, we 
distinguish between the real oil and non-oil output or GDP. The real oil GDP is directly 
linked to the volume of exports. Based on the Phillips' curve methodology, the non-oil 
GDP is linked to the non-oil GDP price inflation and the inflationary expectations. In 
this study, the non-oil GDP price deflator represents the price of output or the producers' 
" See Gujarati (1995, pp. 143 - 144) for more explanation of this test. 
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prices. The absorptive capacity price deflator, referred to as the general price level, on 
the other hand, is taken to represent the consumers' prices. In Chapter 4, we further 
examine the relationship between these prices by accounting for the role of import 
prices. 
Chapter 5 forms a simultaneous-equation system by combining the behavioural 
equations and identities forming the aggregate demand and aggregate supply sides of the 
economy. The behavioural, equations and identities are then grouped in the recursive 
blocks of non-simultaneous and simultaneous. The OLS estimates of the behavioural 
equations in the non-simultaneous block are unbiased and efficient. Those in the 
simultaneous block do, however, suffer from a simultaneity bias. In order to remove the 
simultaneity bias, these bchavioural equations are first examined for an identification 
problem. In the absence of the identification problem, they arc then recstimatcd using 
the TSLS estimation technique to yield consistent estimates. The dynamic stability of 
the complete macroeconomctric model is then examined based on a Vvithin sample 
simulation exercise. Specifically, we establish the stability of the system historically for 
the 1971 -1994 estimation period and thus justify its use for policy analysis both vvithin 
and out of sample. " 
More specifically, using the 1990 - 1994 sample period, Chapter 6 derives and 
analyses the short- and long- run multiplier effects of. - 
(a) the price of (oil) exports, 
(b) the real (oil) exports, and 
(C) the price of imports. 
Chapter 7, however, formulates several forecasting scenarios to explore the 
economic stability and growth of the Saudi Arabian economy under various situations 
for 1999 - 2005. Finally, Chapter 8 concludes this study by summarising our overall 
findings and the policy implications that follow for both economic stability and growth 
into the next century. 
" For simultaneous-equation systems and simulation practices, see Pindyck and Rubinfeld (1991), 
Chapters 11,12,13 
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Chapter 2. 
On the formulation of the aggregate demand model 
Macroeconometric modelling involves the formulation and estimation of the 
aggregate demand and aggregate supply models of the economy. It is through the 
interaction of these models that such major economic variables as real income, output, 
and prices are determined. As already discussed, the formulation of the aggregate 
demand model involves the combination of the monetary, foreign and government 
sectors of the Saudi economy. This chapter formulates the monetary sector by first 
providing the theoretical framework which justifies the use of the monetary approach set 
forth by Friedman (1970,197 1) to determine the aggregate demand. 
The outline of this chapter is as follows: Section 2.1 will theoretically discuss 
two alternative approaches toward formulating the aggregate demand model of the 
economy. The first approach is the well-known IS-LM analysis which combines the real 
and monetary sectors of the economy. The second one is the monetary approach which, 
based on the assumption that the interest rate is predetermined, concentrates on the LM 
curve alone or the monetary sector to determine the aggregate demand. As will be 
shown, institutional and Islamic law results in the interest rate's playing an insignificant 
role in affecting the behaviour of the demand for money in Saudi Arabia. This, 
therefore, enables us to argue that the aggregate demand model of the Saudi economy 
can be forrmilated based on the monetary approach through the intersection of the 
demand for money (or velocity) function and the money supply function. 
Accordingly, in section 2.2, the monetary sector of the Saudi economy will be 
examined by formulating and estimating the demand for money (or velocity) function 
and the function for money supply. This examination will include exploring the 
determinants of the monetary base and discussing the issue of controllability of the 
money supply in the economy by the Saudi Arabian Monetary Agency (SAMA). In 
Section 2.3, we will summarise this chapter by first putting together the formulated 
equations for the money demand (or velocity) function and the money supply function to 
form a sub-model of the aggregate demand. We will then discuss the need for 
formulating the foreign and government sectors in order to complete the aggregate 
demand model of the Saudi economy. 
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2.1 The aggregate demand model: a general view 
I 
As a general view, the IS-LM analysis' combines the real and monetary sectors 
of the economy to formulate the aggregate demand model. To avoid complications, we 
confine our examination below to a closed economy. The real sector defines the 
aggregate demand (or real income) as the sum of private and public demand for 
consumer and investment goods and services: 
y=C+I+G aggregate demand or income identity, 
or the equilibrium condition in the real sector 
C=a+b. y consumption function; a>0,0 <b<1, 
1=(x - P. r investment function; cc >0, p>0. 
where y is the real income or total aggregate demand; C is the real consumption 
spending or the private demand for consumer goods and services; I is the real 
investment spending or the private demand for investment goods and services; G is the 
real government spending or the public demand for consumption and investment goods 
and services; and r is the rate of interest. In the consumption function, a defines the 
autonomous consumption expenditures (or consumption expenditures independent of 
income), and b is the marginal propcnsity to consume. In the investment function, cc is 
the autonomous investment expenditures (or investment expenditures independent of 
interest rate), and 0 is the sensitivity of the investment to the rate of interest. For 
simplicity, we assume that: 
(a) there are no taxes, meaning that the disposable income is the same as the 
real income, y, and 
(b) G is exogenously determined by the government, and, therefore, 
represents the fiscal policy variable. 
' The IS-LM analysis in this study is a modified version of the IS-LM analysis presented by Dombusch 
and Fischer (1990, Chapter 4, pp. 107 - 147) 
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Combining the above three equations, we have 
y =a+ b. y+ a-P. r+(; 
or y= (a+a)/(I-b) - (P/(I-b)). r+ (1/(I-b)). G 
which is called the IS curve. The IS curve is the relationship between the aggregate 
demand (or real income) and the interest rate when the real sector is at equilibrium. As 
seen, the IS curve shills upward or downward when the I iscal policy variable represented 
by government spending, G, increases or decreases (see Figure 2.1 ). 2 As seen, the IS 
curve is negatively sloped, - [V(1-b)<O, because a decline in the interest rate increases the 
aggregate demand by increasing the demand lbr consumer and investment goods and 
services. The IS curve by itself, however, cannot determine the aggregate demand (or 
real income), since the interest rate is endogenously determined within tile economy. 
This is the reason why we need to have the monetary sector in order to determine the 
aggregate demand (or real income) along with the interest rate. 
interest rate =r N 
real income 
The monetary sector includes the demand Ibr money function. money supply 
l'unction, and an equilibrium condition: 
(Md/p) =d +e. y - Cr the demand lbr (real) money function, d. c. f>0, 
MI=M the money supply function 
md=ms the equilibrium condition in the monetary sector 
This diagram and other diagrams on subsequent pages are general representations of'relationships. 
Figure 2.1: The IS curve 
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where Md is the demand for money (in nominal terms), M' is the money supply, and P is 
the general price level. In the demand lbr money function, d is the autonomous demand 
for money, e measures the sensitivity ofthe demand for money to the real income. and f 
measures the sensitivity of the demand for money to the rate of interest. Again. for 
simplicity, we assume that the money supply is cxogenously controlled and determined 
by the central bank, and, therefore, represents the monetary policy variable. 
Combining the above three equations, we have 
M/P =d+e. y - Cr 
or y= -d/e + (Ue). r + (1/e) (M/P) 
which is called the LM curve. The LM curve is the relationship between the aggregate 
demand (or real income) and the rate of interest when the monetary sector is at 
equilibrium. As seen, the LM curve shifts upward or downward when the monetary 
policy variable represented by the money supply. M, increases or decreases (see Figure 
2.2). As seen, the LM curve is positively sloped. (Ue)>O, because an increase in the 
aggregate demand (or real income) increases the money demand which, with the money 
supply constant, puts an upward pressure on the interest rate. 
interest rate =r 
real income 
Figure 2.2: The LM curve 
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interest =r 
rate 
I 
r,, 
ri 
Price 
level 
= 1) 
It) 
j) 
Y" yI 
No 
LM(M/Pi) 
= real income demand 
A decline in Price from 
P,, to P, shills the IN 
curve downward, but 
results in a downward 
movement in aggregate 
3, M) 
Aggregate Demand Curve 
Figure 2.3 Derivation of the aggregate demand function 
I'llminating the interest rate, r, by combining the IS curve korn the real sector 
a)/(I - b) - ([I/(I - b)). r+ (1/(l - b)). G 
and the IN curve from the monetary sector 
-d/e + (Ue). r+ (I /e) (M /P) 
gives the aggregate demand flunction as 161lows (the intercept is dropped lbr simplicity): 
LM(M/P,, ) 
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y= (0/(E(l-b) + P. e)). (M/P) + (V(f(l-b) + P. e)). 
As seen, the aggregate demand function is the relationship between the aggregate 
demand (or real income) and the general price level when the real and monetary sectors 
of the economy are at equilibrium. As indicated by the positive slopes of both the 
monetary and fiscal policy variables M and G, the aggregate demand function shifts 
upward or downward when any of these policy variables increase o'r decrease (also see 
Figure 2.3). As also indicated by the positive parameter on (1/P), (P/(E(l-b) + P. e)) > 0, 
there is an inverse relationship between y and P. For example, a decline in prices 
reduces the real demand for money, which, with the money supply constant, puts a 
downward pressure on the interest rate and, therefore, increases the aggregate demand by 
encouraging more demand for consumption and investment goods and services. 
2.1.1 The aggregate demand model: Friedman's view 
By utilising some key ideas from Fisher (1907) and Keynes (1936), Friedman 
(1970,1971) argues that the interest rate is predetermined. Accordingly, he proposes a 
framework within which the aggregate demand function (or, more specifically, the 
nominal income) is determined based on the monetary sector or the LM curve alone. To 
describe Friedman's model, we rewrite the equations for the monetary sector of the 
economy as follows: 
(Md/p) = gy, r) the demand for (real) money function, 
M'=M the money supply function, 
Md = Ms the equilibrium condition in the money sector 
where the demand for money function is written in a general form rather than a linear 
form, ' and again, the money supply is assumed to be exogenous. 
' Theoretically, as we shall see later, it is more reasonable to specify the demand for money function in 
logarithms rather than in linear form. 
Chapter 2: On the formulation of the awre unction rate demand fj 40 
Friedman's first assumption is that the elasticity of the demand for money with 
respect to income is unity. This allows rewriting of the demand for money function as 
follows: 
(Md/p) = y. f, (r) 
or M'= P. y. f 
or M" = Y. f (r) 
where Y (= P. y) is the nominal income. 
Following Irving Fisher, Friedman partitions the rate of interest, r, into the real 
0 
rate of interest, p, and the rate of inflation, P, as follows: 
0 
r=P+P 
Given that the above identity also holds when considering the expected or anticipated 
values, he writes: 
0 
r*=P*+ Po (2.2) 
00 
where r*, p* and P* are the corresponding anticipated values of r, p, and P. 
Following Keynes, Friedman also argues that the current market interest rate, r, 
is largely determined by the rate that is expected to prevail over a longer period, r*. That 
is, 
r, 
which, when combined with (2.2), gives 
0 
r=p*+ P* (2.3) 
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00-0 
Given that PYy*, (2.3) can be rewritten as 
0+ () * r=P (2.4) 
Friedman finther argues that, based on empirical observations, the difference 
between the anticipated real interest rate, p*, and the anticipated rate of growth in real 
0 
income, y is approximately constant; that is, p* -y constant. Tberefore, (2.4) 
0 
can be rewritten as 
0 
r=k+ Y* (2.5) 
0 
Since k is assumed to be constant, and Y* is assumed to be determined adaptively based 
0 
on the past values of y'4 then Friedman argues that the interest rate, r, from (2.5) is a 
predetermined variable. 
Accordingly, because the rate of interest is not endogenously detennined, the LM 
curve derived from the monetary sector of the economy alone can determine the 
aggregate demand function or the nominal income. That is, combining (2.1) and (2.5), 
we have a restatement of the quantity theory of money as follows: 
yt = V(r) - Mt (2.6) 
where V(r) = f(r) is the velocity function, and it is predetermined, meaning that changes 
in money supply result in predictable changes in nominal income. This is consistent 
with the monetarists' view who argue that: 
a 
That is cc +a (1 - ct) - Y" + cc (I - (X)2. Y+..., where the cocff icient cc is assumed to 
be between zero and one. Accordingly, the anticipated nominal income based on an adaptive expectations 
model assumes that income in the recent past has a more powerful effect on anticipated income than 
income in the more distant past. This adaptive process allows Friedman to argue that the anticipated 
nominal income depends on the previous values of the actual nominal income, and, therefore, it is a 
predetermined variable. 
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(a) the money supply is a reliable indicator of nominal income and a powerful 
tool in stabilising economic activity, 
(b) the money supply, as the major determinant of aggregate demand, 
produces a lasting effect on the aggregate demand, and 
(c) the effect of government expenditures on aggregate demand is insignificant 
and at best temporary. 
It is important to note that (2.6) is, in effect, the aggregate demand function, 
where it is implicitly assumed that the price elasticity of real income is unity. 
Friedman's theory of nominal income determination was utilised by Andersen 
and Jordan (1968) of the Federal Reserve Bank of St. Louis to examine the relative 
effectiveness of monetary policy vs. fiscal policy based on the following equation, later 
known as the St. Louis equation: 
AY, = a. + Vj-o bi AM, 4+ 2? io clAG, 1 + v, 
where AY, is the change in nominal income, AM, is the change in money supply, and 
AG, is the change in the government expenditures. The OLS regression estimates of this 
equation for 1952. IQ - 1968.2Q, using the US quarterly data, indicates the total effect of 
the monetary policy on the nominal income is 1b, = 5.83 with a highly significant t-ratio 
of 7.25, and the total effect of the fiscal policy on the nominal income is Ze, = 0.17 with 
a highly insignificant t-ratio of 0.54. This empirical evidence confirmed the monetarists' 
argument regarding the relative effectiveness of monetary policy vs. fiscal policy in the 
case of the US, at least, for the above sample period. ' 
2.1.2 The aggregate demand model in Saudi Arabia 
As indicated above, within the general framework when the real income and 
interest rate are simultaneously and endogenously determined, it is necessary to combine 
' Due to the deregulation of the financial sector of the US economy in the early 1980s, the nominal 
income is no longer closely related to the money supply. On this issue, see Benjamin Friedman (1988) 
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the IS curve from the real sector and the LM curve from the monetary sector to formulate 
the aggregate demand model. Friedman's or the Monetary approach assumes that the 
interest rate is basically predetermined, and, therefore, one can formulate the aggregate 
demand model based on the LM curve derived from the monetary sector alone. 
Friedman's approach in formulating the aggregate demand model is readily applicable in 
the case of the Saudi economy due to, as shown below, the insignificant role of the 
interest rate in affecting the behaviour of money demand or money velocity. In other 
words, we follow the monetary approach to formulate the aggregate demand model of 
the Saudi economy based on the intersection of the demand for money (or velocity) 
function and the money supply function. ' 
The aggregate demand model in the Saudi economy specifies the relationship 
between RDI, and P,; where RDI, is the real income available to the domestic economy 
or the real absorptive capacity measured by the sum of private and public demand for 
consumption and investment goods and services, and P, is the general price level 
measured by the implicit price deflator for the absorptive capacity. 
2.2 Monetary sector of the Saudi economy 
In what follows, we concentrate on the monetary sector of the Saudi economy by 
cxamining: 
(nN 
%. -, I the behaviour of economic agents toward demanding for money, and 
(b) the process through which money is supplied to the economy. 
Such an examination helps to formulate and estimate both the demand for 
money (or velocity) function and the money supply function. 
Before starting our formal examination of the monetary sector, a review of the 
Saudi banking system may be necessary: ' Up to the beginning of the 1950s, the Saudi 
' In formulating the aggregate demand model, the monetary approach has also been utilised for other 
developing economies. For example, see Otani and Park (1976) in the case of Korea, Otani (1975) in the 
case of the Philippines, and Khan (1974) in the case of Venezuela. 
' For more detail, see Presley and Westaway (1989), Presley and Westaway (1988), Presley 
(I 985), Wilson (1983) and Al-Dukheil (1995) 
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Arabian banking system, which included a few money changers and some foreign-based 
banks, was supervised by the Ministry of Finance. Such supervision included some 
central banking and public finance functions. Due to the rapid increase in transactions, 
the need for a central banking system was recognised. In 1952, the Saudi Arabian 
Monetary Agency (SAMA) was established to function as the central bank. The 
immediate objectives of SAMA were: 
(a) to strengthen the value of the local currency, the Saudi riyal, and stabilise 
its extemal value, and 
(b) to deal with the banking affairs of the government. ' 
With respect to the first objective, three major policy initiatives were undertaken 
by SAMA: 
(One) the management of monetary reserve funds as separate funds earmarked for 
monetary purposes only; 
(Two) the buying and selling of gold, silver coins, and bullion for government account; 
and 
(Three) regulation of commercial banks, exchange dealers, and money changers. 
With respect to the second objective, SAMA accommodates the Ministry of 
Finance by: 
(One) acting as a depository for all government funds; and 
(Two) acting as an agent for the government in paying out funds for purposes duly 
approved by the government through the Ministry of Finance. ' 
Accordingly, while the central bank in developed economies functions 
independently of the government, in the Saudi economy, SAMA, as the central bank, 
functions primarily as the bank for the government. 
Perhaps the most interesting aspect of the financial system of Saudi Arabia is the 
adoption to Islamic principles. According to these principles, all public organisations, 
' See Banafe (1993, p. 34) and Looney (1982, p. 52) 
I On the financial developments in Saudi Arabia, see Presley and Westaway (1989), Wilson (1983), 
Banafe (1993), and Looney (1982) 
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especially the central bank (SAMA), are prohibited from paying or receiving interest. " 
This restriction has influenced the global performance of the monetary sector, especially 
in the functions and instruments available to SAMA in controlling the money supply. 
Later, in this chapter, we will return to this point and discuss how effectively SAMA can 
control the money supply and liquidity in the economy through the conventional 
monetary policy tools such as the Open Market Operation, the discount rate, and the 
requirement reserve ratio. 
2.2.1 The demand for money function: a theoretical view 
In studying the monetary sector of an economy, it is important to empirically 
investigate the factors influencing economic agents' behaviour in demanding for money. 
To start, we need to discuss Baumol's (1952) theory identifying the determinants of the 
optimal real amount of money, RM', which economic agents wish to hold. Let's assume 
that the economic agent makes a steady stream of payments in real terms at the rate of T 
per period. Let's also assume that the economic agent has the option of holding its assets 
in the form of money and/or bonds that yield an interest return of r per period. To 
exchange bonds for money for the purpose of making its payments, the economic agent 
faces a fixed brokerage fee in real terms, or b. That is, if the economic agent holds all its 
assets in the form of bonds, the total cost of making its payments is equal to the 
brokerage fee, b, times the number of times the firm needs to exchange bonds for money, 
T/RM. This brokerage cost is zero, if the economic agent keeps all its assets in the form 
of money, but it faces the opportunity cost of holding money, which is equal to the rate 
of interest on bonds, r, times the average real money holding, RM/2. 
To obtain the optimal level of holding money, RM', the economic agent needs to 
minimise its total cost, TC, where the total cost is the sum of the total brokerage costs, 
b(T/RM) plus the total opportunity cost of holding money, r(RNV2), or 
TC = b(T/RM) + r(RM/2). 
" See Abdeen and Shook (1984) on the implications of Islamic laws on the working of the monetary 
system of Saudi Arabia. Also see Presley and Westaway (1988, pp. 19 - 24) on monetary and institutional 
framework in Saudi Arabia. 
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Differentiating the total cost with respect to RM and setting it equal to zero, we 
have 
UrClaRM = -b. T/RM'+ r/2 = 0, 
or RM' = (2b. T/r)"-', 
where RM' is the optimal or desired level of real money holdings. 
Taking the logarithm of both sides, we further have 
In RM* = In (2b)'-'+ 0.5 In T-0.5 In r 
where the income elasticity of the optimal or desired demand for money is + 0.5 and the 
interest elasticity of the optimal demand for money is - 0.5.1' 
Baumol's theory of the demand for transaction money is appropriate when a 
narrow definition of money such as MI is utilised. The demand function for broader 
0 
measures of money, however, should include the inflationary expectations, P ", variable 
as another measure of opportunity cost of holding money. According to Friedman's 
(1956) portfolio theory of the demand for money, the expected inflation rate may be an 
important variable in determining the desired demand for money. For example, if 
economic agents expect that the inflation rate is going to rise, they may hold less money 
and instead hold their wealth in the form of physical assets in order to hedge against the 
expected inflation. The converse is also true. 
In general, in develope economies, where financial markets are well developed, 
alternatives to holding money are both financial and physical assets. Tberefore, the 
opportunity cost of holding money is the expected rate of return on financial assets 
measured by the market interest rate, and the expected rate of return on physical assets 
measured by the expected rate of inflation. 
In developin economies, on the other hand, a general consensus is that the 
expected rate of inflation is the only measure of the opportunity cost of holding money. 
Accordingly, most empirical studies exclude the market interest rate from the demand 
"For more detail in the same issue, see Westaway and Weyman-Jones(1977, pp. 110- 112, p. 126) 
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function for money. The justification for this usually rests on two arguments: 
First, the substitutability between money and other financial assets is very limited 
due to the fact that the financial markets outside the commercial banks are very 
rudimentary. 
Second, the high rate of inflation experienced by most developed economies 
makes the real rate of returns on financial assets very low and sometimes negative. " 
Based on these arguments, therefore, the only alternative to holding money is 
physical assets such as durable goods, real estate, gold, etc. " 
In the case of Saudi Arabia, as a developing economy, there is an additional 
element which may make financial assets even less realistic alternatives to holding 
money. As already discussed, according to Islamic law, interest payments are considered 
usury and therefore are legally prohibited. " In reality, however, commercial banks pay 
interest on both savings and time deposits. Nonetheless, as part of our investigation, we 
utilise the interest rate on savings and time deposits as a proxy for the market rate of 
interest and then investigate how significantly it affects the behaviour of the demand for 
money in the Saudi economy. 
In the case of developing countries, another explanatory variable in the demand 
for money function, as argued by Wong (1977), may be the expected degree of credit 
restraint (CR). Looney (1982) presents some empirical evidence, supporting the 
releyance of this variable in explaining the behaviour of the demand for money in the 
case of Saudi Arabia. Following Wong (1977), Looney (1982) argues that "when credit 
is tightened, individuals conserve on their money balances, whereas in periods of easy 
credit, they may keep excess balances (because of their low opportunity costs)". 15 
Following a slightly different argument, Presley and Wcstaway (1988) include a similar 
measure called instead the "excess liquidity" variable. Their empirical results, in line 
with Looney (1982), assigns a significant role to this variable in the demand function for 
money in the Saudi economy. 
11 See, for example, the studies by Aghevii, Khan, Naruckar, and Short (1979), Galbis (1979), and 
McKinnon(1976) 
13 See Adekunle (1968) for contrasting the empirical behaviour of the demand for money in developed 
and developing economies. 
See Siddigi (1981) on this and other related issues. 
See Looney (1982, p. 261) 
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2.2.1.1 Formulation of the demand function for money in Saudi Arabia 
Consistent with the above theoretical examination, we specify the following 
demand for money function for the Saudi economy: 
0 In (M/P)*t = a, + b, In RDIt + c, In RDI, l + d, In Olt + el P et 
f, In INTt + u,, (2.7) 
where u,, is an error term, (M/P)", is the optimal or desired demand for real money, with 
money defined as the sum of currency in circulation, demand deposits, time and savings 
deposits, and quasi money (M3 definition). The scale variable is measured by the real 
absorptive capacity or the income available to the domestic economy, RDI, This 
variable, defined as the sum of the private and public demand for consumption and 
investment goods and services, is theoretically preferable to the real non-oil GDP utilised 
by some studies as the scale variable. ", " The price deflator for money is P,, measured 
by the implicit price deflator for the absorptive capacity (= 1.0 for 1984). " 71iis variable 
is referred to as the general price level throughout this study. 
'6 For example, see Crockett and Evans (1980) and Presley and Westaway (1988). The real income 
available to the domestic economy as a scale variable is also preferable to real GDP utilized by Murinde 
and Presley (1996) 
" It is noted that, following Haque, Lahiri, and Montiel (1990), the desired demand for money in (2.7) 
is written as a function of both the current year and previous year income available to the domestic 
economy; that is, RDI,, and RDI, -,. 
As also indicated by I-laque, Lahiri, and Montiel (1990, pp. 543-544), 
the inclusion of RDI, allows for a different pattern of response of the demand for money to changes in 
income as apposed to other explanatory variables such as the expected degree of credit restraint, 
inflationary expectations, and interest rate. 
" The data on the national accounts, which includes GDP, private consumption and investment 
expenditures, government expenditure, exports, imports, and changes in stocks for Saudi Arabia are 
reported on a yearly basis. More formally, these data satisfy the following identities in both nominal and 
real terms: 
Nominal GDP = Nominal absorptive capacity + Nominal exports - Nominal imports 
Real GDP = Real absorptive capacity ( RD[ )+ Real exports - Real imports 
where the absorptive capacity (or income available to the domestic economy) is defined as the sum of 
private consumption and investment expenditures and the government expenditure including changes in 
stocks (the real variables are in 1984 prices). These data for 1969 - 1994, in both nominal and real terms, 
are obtained from various issues of the Kingdom of Saudi Arabia: Achievements ofthe Development Plans. 
The implicit price index for the absorptive capacity (P) is obtained by dividing the nominal absorptive 
capacity by the real absorptive capacity (P = 1.0 for 1984). The data on the money supply (M3 definition), 
M,, is obtained from various issues of International Finance Statistics (IFS), line 35 1, various issues of 
Saudi Arabia Monetary Agency (SAMA), Annual Report and also Saudi Arabia: Recent Economic 
Developments (1995) 
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Our empirical analysis indicates that the expected degree of credit restraint, Clý, 
defined as the ratio of government oil revenue in period t, GOIý, and government 
expenditure in period t -1, GEXt. 1, 
CR, = (GOR, / GEXI) 
is highly correlated with the demand for money. " T'lleoretically, we may argue that, 
since government expenditure is the largest source of liquidity in the private sector, then 
the expected degree of credit restraint depends on how this expenditure is expected to be 
financed. For example, one may expect a lower degree of credit restraint if the 
government oil revenue is not sufficient enough to keep up with the expenditure to, at 
least, the level experienced in the previous period. This means that the government is 
expected to borrow from the banking system to finance its expenditures. With the 
banking system extending loans to the government, the supply of money or liquidity will 
expand, and therefore a lower degree of credit restraint will be expected. On the other 
hand, if the government oil revenue is more than sufficient, economic agents expect no 
need for the government to borrow from the banking system. In fact, they expect the 
excess of government revenue to be added to the government deposit in the banking 
system, which, therefore, lowers the claims of the banking system on the government. 
This, consequently, contracts the money supply and liquidity, and, therefore, a higher 
degree of credit restraint will be expected. 
As indicated above, there are two opportunity cost variables are included in the 
0 
demand function for money in (2.7): the first one is the inflationary expectations, P,, 
which measures what economic agents in year t expect the rate of inflation to be in year 
M. It is assumed that economic agents set their expected rate of inflation equal to the 
0 
previous year's actual rate of inflation, P ,, which is known at year t; that is, 
00 
P,. j, 
19 The data on GOR and GEX are obtained from various issues of the Kingdom of Saudi Arabia: 
Achievements of the Development Plans. 
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0 
where P In (P, 
-, 
/P,., ). 
The second opportunity cost variable is the market interest rate, INT,, which, as 
discussed above, is approximated by the rate offered by commercial banks on time and 
savings deposits. " Finally, consistent with Baumol's theoretical formulation, the 
demand for money ftinction in (2.7) is specified in logarithms. The expected inflation 
rate, however, is not in logaritluns because it may be negative as well as positive. " 
The actual demand for money, which is equal to the money supply, is observable. 
However, the optimal or desired demand for money is not observable, making it 
impossible to estimate the demand for money function in (2.7). Following Goldfeld 
(1973), Laidler (1985), and Haque, Lahiri, and Montiel (1990), we argue that it may take 
time for the actual demand to adjust to the desired demand. To formulate this adjustment 
process, in line with these studies, we utilise the following partial adjustment process: 
In (M/P), - In (M/P),, = yj [In (M/P)", - In (M/P),, ] (2.8) 
where (N"), is the actual demand for real money, and y, is the speed of the adjustment 
assumed to be between zero and one. y, being between zero and one indicates that the 
actual demand for money converges to its desired level based on a geometrically 
declining pattern. This can be seen by rewriting the partial adjustment process in (2.8) in 
the following form: 
In (NIV), = yj In (M/P)*, + (I - yl) In (M/P),, 
or In (NIR), = y, In (NIR)", + yj (I - y, ) In (MAP),, 
yj (I , yl)2 In OMW + Yl 0_7, )3 In p") 
20 The data on interest rate are obtained from the following sources: Elhage (199 1, p. 229), for 1968- 
1975; Riyadh Bank for 1975-1985; and Saudi Arabian Monetary Agency (SAMA), Annual Repiortý 
various issues, and Monetary and Banking Statistics (SAAM) 2"' Q. tr 1997, Table 20, p. 134) for 1984 - 
1994 
Accordingly, b,, cl, d, and f, in (2.7) are elasticities, since (NVP)*,, RDI,, RD[,,, CN, and INT, are 
0 
all in logarithms. However, since the inflationary expectations variable, P ",, is not in a logarithm, e, 
cannot be considered as the elasticity. Instead we refer to e, as the effect of inflationary expectations on 
the desired demand for money. 
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which implies that the actual demand for money (in logarithms) adjusts to its desired 
level (in logarithms) by 100 . y, percent in the immediate year, by 100 . y, (l -y, ) percent in 
the following first period, and by 100 . y, (l -y, )' percent in the following second period, 
100 . y1(l -yl)' percent in the following third period, and so on. Noting that since Y, is 
between zero and one, the convergence of the actual demand for money to the desired 
demand for money takes a geometrically declining pattern; that is, the weights on In 
(M/P), 4declines geometrically as i increases. In general, if (1-y, ) is closer to zero than 
one, meaning that the speed of adjustment, y,, is closer to one than zero, it takes fewer 
years for the actual money holding to adjust to the desired level. At the extreme, when 
(1-yl) = 0, the speed of adjustment, y,, is equal to one, indicating that 100 percent of the 
adjustment occurs within the immediate year. 
Combining the desired demand function in (2.7) and the partial adjustment 
process in (2.8), we have the following demand for money function: 
0 
In (MR), = a, yj + b, yj In RDT, + c, yj In RDI,, + dly, in Cyý + ely, pe, 
fly, In INTt + (1-yi) In (N"), 
-, 
+ u,, (2.9) 
which eliminates the desired money demand, (M/P)*,, and, therefore, allows the demand 
function for money in (2.9) to be estimable. 
2.2.1.2 Estimation of the demand for money (or velocity) function 
The OLS estimates of the demand function for money in (2.9) for the 1971 - 
1994 sample period are reported in part one of Table 2.1. Because of the existence of the 
lagged dependent variable in the right-hand side, the Durbin-h, as the appropriate test, is 
utilised to detect the existence of a first-order autocorrelation problem. " Accordingly, 
the absolute value of the calculated Durbin-h is 0.33 which is less than the ten percent 
To calculate the Durbin-h, the following formula (Gujarati, 1995, p. 606) is used: 
Durbin-h = (I - (DW/2)). (n/(I-n. var(j 1)))'s 
where n is the number of observations, and var( j, ) is the variance of the coefficient estimate on the lagged 
dependent variable, i 1. It is noted that the Durbin-h follows a standard normal or the z-distribution. 
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critical z-value, 1.282, implying that there exists no first-order autocorrelation problem. 
The results from the LM test of serial correlation also reveals the absence of a first- as 
well as a higher-order autocorrelation problem. For example, the calculated X'-statistic 
for this test is 3.70 with a P-value of 15.74 percent which is above the ten percent 
reasonable level of significance. The null hypothesis of homoscedasticity is tested based 
on the White test. The calculated X'-statistic for this test is 14.4 with an insignificant P- 
value of 27.86 percent, indicating the absence of a heteroscedasticity problem. 
Furthermore, using the Jarque-Bera normality test, we cannot reject the null hypothesis 
that the error term. is normally distributed. For example, the calculated JB test statistic is 
0.72 with a P-value of 69.9 percent, which, again, is well above the ten percent 
reasonable level of significance, leading to the conclusion that the error term is normally 
distributed. " 
Based on these regression estimates, the coefficients on In RDI, In RD1,1, In 
CIZ, and In (M/P),, are all significantly different from zero at reasonable levels of 
significance. " On the other hand, the coefficient estimates on the inflationary 
0 
expectations, P *,, and the logarithm of the interest rate, In INT, while having 
theoretically correct signs, are not significantly different from zero at any reasonable 
level of significance (for example, the calculated t-mtios on the coefficient estimates of 
0 
P', and In INT, are -0.03 and -1.12 vAth the P-values of 97.71 and 27.84 percent, 
respectively). 
Part two of Table 2.1 reports the regression estimates of the demand function for 
money in (2.9) with the interest rate variable excluded. These regression estimates 
indicate the absence of such statistical problems as a first- and higher-order 
autocorrelation. and heteroscedasticity. " However, the coefficient estimate on the 
0 
inflationary expectations variable, P ',, while having the theoretically correct sign, is still 
" For a description of these diagnostic tests, see the methodology section of this study in Chapter I 
"' In this study, in line with other empirical studies, by the word "reasonable" we mean ten percent or 
lower levels of significance. 
"' For example, the calculated LM test statistic is 1.75 with an insignificant P-value of 41.68 percent. 
The calculated White test statistic is 11.7 with, again, an insignificant P-value of 30.6 percent. 
Furthermore, the calculated Jarque - Bera normality test statistic is 0.84 with a P-value of 65.54, well 
above the ten percent reasonable level of significance, leading to the acceptance of the null hypothesis that 
the error term is normally distributed. 
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not significantly different from zero at any reasonable level of significance (for example, 
the P-value of the corresponding calculated t-ratio, - 0.12, is 90.77 percent). It is noted 
0 
that the insignificant t-ratio on P, is not due to any high multicollinearity problem, since 
the coefficient estimates on other explanatory variables in the function remain similar in 
size to their corresponding ones reported in part one. 26 
Part three of Table 2.1 reports the regression estimates of the demand function 
for money in (2.9) with the inflationary expectation variable excluded. A closer look at 
these estimates, again indicates the absence of such statistical problems as a first- and 
higher-order autocorrelation and heteroscedasticity. " The coefficient estimate on the 
logarithm of the interest rate, In INT,, while having the theoretically correct sign, again, 
is not significantly different from zero at any reasonable level of significance (for 
example, the P-value of the corresponding calculated t-ratio, -1.16, is 26.19 percent). 
Again, it is noted that the insignificant t-ratio on the coefficient estimate of In INT, is not 
due to any high multicollinearity problem, since the coefficient estimates on other 
explanatory variables in the function remain similar in size to their corresponding ones in 
part one. 
26 See the methodology section of this study in Chapter I for the description of the high 
multicollinearity problem. 
"' For example, the calculated LM test statistic is 3.61 with an insignificant P-value of 16.45 percent. 
The calculated White test statistic is 13.3 with, again, an insignificant P-value of 20.86 percent. 
Furthermore, the calculated Jarque-Bera normality test statistic is 0.70 with a P-value of 70.57, well above 
the ten percent reasonable level of significance, leading to the acceptance of the null hypothesis that the 
error term is normally distributed. 
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Table 2.1. 
OLS Regression estimates of the demand for money function in (2.9) 
with alternative opportunity cost variables 
Part one: 
In (M/P), ý-0.027+O. 753 In IMIt - 0.541 In R1)li-, - 0.126 In CRg- 0.006 P', 
(. 1592) (2391) (. 2393) (. 0321) (. 2035) 
f-0.171 f 3.151 1-2.261 1-3.941 1-0.031 
- 0.052 In INT, + 0.774 In (M/P), -, (. 0465) (. 0458) 
1-1.121 116.901 
R2-0.998, I)W - 2.13, Durbin-h = -0.33, RSS 0.038627, 
LM test = 3.70, White's test = 14A. 1arque-Bera normality test 0.72. 
Pa rt two: 
in (VI/P)ý = -0.098 + 0.813 In RDIg - 0.625 In Ri)Ig-1 - 0.131 In CRt 
(. 1472) (. 2347) (. 2289) (. 0321) 
1-0.661 13.461 1-2.731 1-4.081 
1) 
- 0.024 P', + 0.795 In (M/I'), -, 
(. 2043) (. 0422) 
1-0.121 118.83) 
R2 = 0.998.1)W ý 1.94, Durbi ii-h ý 0.15, 
LM test = 1.75, White's test I 1.7,. Iarque-13cra normality test -- 0.84. 
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Tablell. Continued 
Part three: 
In (M/P)t ý -0.026 + 0.747 In RDIt - 0.536 In RDII-, - 0.126 In CR, 
(. 1510) (. 1546) (. 1747) (. 0276) 
1-0.171 [ 4.841 1-3.071 1-4.561 
- 0.052 In INTt + 0.775 In (M/P)t-l 
(. 0451) (. 0400) 
[-1.161 119.361 
R2=0.998, DW = 2.13, Durbin-h = -0.33, 
LM test - 3.61, White's test = 13.3, Jarque-Bera normality test = 0.70. 
Note: The standard errors are in parentheses and the t-values are in brackets; see the 
text for the definition of the variables. 
The above conclusions also hold when testing the. joint null hypothesis that the 
inflationary expectations and interest rate variables do not. jointly explain the behaviour 
ofthe demand for money; that is, HO: ely, = fly, - 0. For example, the calculated F- 
statistic is found to be equal to F(2,17) = 0.63,27 which is tbLr below the ten percent 
critical F-value, 2.64. leading to the acceptance oftheJoint null hyrx)thesis. 
Based on the regression estimates in Table 2.1, therelbrc. the dernand t'unction lbr 
money in (2.9) is respecified by excluding both the inflationary expectations and interest 
rate variables as follows: 
The calculated F-statistic is obtained based on the following firmula 
Calculated F(m, (n-k)) - [(RSS" -RSS")/ml/I RSS"/(n-k)] 
where PUSS" and RRS' are the residual surn squares, respectively, lioni the restricted and unrestricwd 
functions-, m is the number of restrictions; n is the number of' observations, and k is the number of' 
coefficient estimates in the unrestricted function (see Gu , 
jarati, 1995, p. 258). Aie unrestricted ffinction is 
the one in (2.9) with RSS" - 0.038627, n- 24, and k7 (see the Lstimates in part one ol'Table 2.1 ). The 
restricted function is the one in (2.10) below which excludes P% and In INT,. Based on the estiniaws of 
this restricted function, as reported later in the text, PUSSR 0.041508. Given that the number of restrictions 
rn - 2, then the calculated F-statistic is fiound to be F(2,1 7) - 0.63 
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In (M/P), ---= aly, + bly, In RDT, + c, y, In RDT, j + dly, In Clý 
(1-y, ) In (M/P), 
-, 
+ u,, 
The OLS estimates of the demand for money function in (2.10) are reported 
below (the standard errors are in parentheses and the t-values are in brackets): 
In (M/P), = -0.094 + 0.792 In RDI, - 0.607 In RDI, 1 - 0.129 In Cg (1403) (. 1511) (. 1652) (. 0277) 
[-0.67] [ 5.24] [-3.68] [-4.65] 
0.797 In (M/P),, 
(. 0352) 
[22.65] 
R2 = 0.998, DW = 1.94, Durbin-h = 0.15, RSS = 0.041508 
LM test = 1.76, White's test = 10.3, Jarque-Bera normality test = 0.77, 
where RSS is the residual sum squares. 
These estimates, like the ones for (2.9) reported in part one of Table 2.1, indicate 
the absence of the first- and higher-autocorrelation and heteroscedasticity problems. In 
addition, the null hypothesis that the error term is normally distributed cannot be rejected 
at any reasonable level of significance. " 
Based on these regression estimates, we can conclude that: 
(a) the coefficient estimate on In RDI, is not significantly different from 
unity, 30 and 
(b) the coefficient estimates on In RDI,., and In (M/P),, are statistically equal 
in size. " 
" The P-values for the calculated LM test statistic, 1.76, for the calculated White test statistic, 10.3, and 
for the calculated Jarque - Bera normality test statistic, 0.77, are, respectively, 41.55 percen4 24.49 percen4 
and 68.14 percent. 
'0 The t-ratio for testing the null hypothesis that the coefficient on In RDI,, b, y,, is equal unity, 11, : bly, 
1.0, is 1.38 (= 0.208/0.1511). As seen, this t-ratio is insignificant at any reasonable level of significance, 
leading to the acceptance of the null hypothesis that b, y, is not different ftom unity. 
" The t-ratio for testing the null h othesis that the absolute value of the coefficient on In RDI,,, Icly, 1, is equal to 0.797,110 : Icy, 
7 
= 0.797, is 1.15 (= 0,190/0.1652). As seen, this t-ratio is 
insignificant at any reasonable level of significance, leading to the acceptance of the null hypothesis that I c, y, I is not different from 0.797 
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Based on this inspection, we restrict by, in (2.10) to unity and set I cly, I equal 
to (I -y, ). Accordingly, the following restricted demand for money function is obtained: 
In (MIP), - In RDI, = a, y, + d, y, In ClIt 
(1-y, ) [in (M/P),, - In RDI,, ] + u,, (2.11) 
The OLS estimates of the demand function for money in (2.11) are reported 
below (the standard errors are in parentheses and the t- values are in brackets): 
In (M/P), - In RDT, - 0.201 - 0.140 In Cfý + 0.804 [In (M/P),, - In RDI, -, 
] 
(. 0418) (. 0171) (. 0349) 
[-4.821 [-8.17] [23.01] 
W=0.987, DW = 1.67, Durbin-h = 0.82, RSS = 0.047122 
LM test = 0.90, White's test = 6.40, Jarque-Bera normality test = 0.87. 
Based on the calculated Durbin-h, 0.82, the null hypothesis of no first -order 
autocorrelation problem is accepted at the ten percent or lower level of significance (the 
ten percent critical z-value is 1.282). Based on the LM test, the calculated X'-statistic is 
0.90 with an insignificant P-value of 63.87 percent, leading to the acceptance of the joint 
null hypothesis of no first- and higher-order autocorrelation problem. The null 
hypothesis of homoscedasticit cannot be rejected, since, based on the White test, the yJ 
calculated X'-statistic, 6.40, is insignificant with a P-value of 17.1 percent. Furthermore, 
using the Jarque -Bera normality test, the calculated test statistic is 0.87 with a P-value of 
64.79 percent. Again, this P-value is well above the ten percent reasonable level of 
significance which allows us to accept the null hypothesis that the error term is nonnally 
distributed. 
As seen, the coefficient estimates of d ly, and (I -yI) in (2.11) remain similar to 
their corresponding estimates in (2.10). This is an indication that the restrictions 
imposed are statistically appropriate. More specifically, we refer to the demand for 
money function in (2.10) and (2.11), respectively, as the unrestricted and restricted 
functions. The calculated F-statistic in testing the joint null hypothesis I10. bly, = 1.0 
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and I cy, I= (I-y) is found to be 1.28 which is insignificant. " This implies that the 
above joint null hypothesis cannot be rejected at any reasonable level of significance, 
leading to the conclusion that the restrictions are, in fact, statistically appropriate. 
Defining [In RDI, - In (N"), ] as the logarithm of money velocity, the restricted 
demand for money function in (2.11) can be written in the form of the money velocity 
function as follows? ' 
In V, =- aly, - d, yj In Cfý + (1-y, ) In Vt., + u,, 
where the money velocity, V, is the real income available to the domestic economy or 
the real absorptive capacity, RDI, divided by the real money balances, (M/P),. 
According to this formulation, - dyj is the immediate year (or the short-run) elasticity of 
the money velocity with respect to the expected degree of credit restraint. Consequently, 
- d, is the long-run elasticity of the money velocity with respect to the expected degree of 
credit restraint. 
The OLS regression estimates of (2.12), with a couple of sign changes, are the 
same as the regression estimates of (2.11) reported above. That is, 
In Vt = 0.201 + 0.140 In CR, + 0.804 In Vt., 
(. 0418) (. 0171) (. 0349) 
[ 4.82] [ 8.171 [23.01] 
W=0.987, DW = 1.67, Durbin-h = 0.82, RSS = 0.047122 
LM test = 0.90, White's test = 6.40, Jarque-Bera normality test = 0.87. 
According to the cocfficicnt of determination, R2,98.7 percent of the total 
" Ile formula given in footnote 27 is used to find the calculated F-statistic. Specifically, given thatý as 
reported in the text, RSS' = 0.047122, RSS' = 0.041508, m=2, n- 24, and k-5, the calculated F- 
statistic is found to be F(2,19) = 1.28. This calculated F-statistic is insignifican4 since it is well below 
2.61which is the ten percent critical F-value. This indicates that the restrictions in (2.11), b, yj - 1.0 and 
cly, I =(I -y, ), are empirically supported. 
" On the theoretical and empirical behaviour of money velocity in developed economies, see Anderson 
(1977). On the reasons why the MI velocity in the US misbehaved after 1980, see Stone and Thornton 
(1987) 
Chapter 2. - On the formulation of the awrerate dentand function 59 
sample variations in the logarithm of the money velocity are explained by the 
independent variables. The coefficient estimates on the expected degree of credit 
restraint and the lagged dependent variables have the theoretically expected signs and are 
31 highly significant. In addition, the coefficient estimate on the lagged dependent 
variable, in line with the assumption underlying the partial adjustment process, is 
significantly between zero and one. " This indicates that the pattern of the effect of the 
expected degree of credit restraint on the velocity is geometrically declining, and, 
therefore, the estimated money velocity function is dynamically stable. 
Table 2.2 reports the elasticities of the velocity with respect to the expected 
degree of credit restraint based on the above regression estimates. The immediate year 
(or the short-run) elasticity is 0.140 and the long-run elasticity is 0.713 (= 0.140/0.196 (= 
I-0.804)). That is, a one percent increase (or decrease) in the expected degree of credit 
restraint increases (or decreases) the velocity of money by 0.140 percent in the 
immediate year (or in the short-run) and by 0.713 percent in the long-run. In addition, 
the speed of adjustment is estimated to be 0.196 (-- I-0.804). Accordingly, 19.6 percent 
of the effect of a change in the expected degree of credit restraint on the velocity of 
money is completed within the immediate year and the rest of the effect, 80.4 percent, is 
completed based on a geometrically declining pattern over the following years (see Table 
2.2 for more detaiIS)16. 
" As already mentioned, the expected degree of credit restraint, CK, is defined as the ratio of the 
government oil revenue, GOIý, and the government expenditure, GEX,.,. It is noted that when we define 
CN as the ratio of the government total revenue, GTR, and the government expenditure, GEX,, the 
estimated standard error of regression in (2.12) increases from 0.0474 to 0.0500 
" The t-ratio for testing the null hypothesis that the coefficient estimate on the lagged dependent 
variable, (1 -y, ), is equal or greater than one, 11, : (I -y, ) ý: 1.0, is 5.62 (= 0.196/0.0349). As seen, th is t-ratio 
is highly significant, leading to the rejection of the null hypothesis in favour of the alternative hypothesis 
that (1-y, ) is less than one. 
" Based on the velocity function in (2.12) the coefficient, -dlyl, on the independent variable, In CP4 
represents the immediate year elasticity of velocity with respect to the expected degree of credit restraint. 
The following first year elasticity is -d, y, - (1-y, ); the following second year elasticity is -d, y, - (1-y, )'; the 
following third year elasticity is -d, y, - (1-y)'; and so on. For example, as seen from the OLS regression 
estimates of (2.12), -dly, = 0.140 and (1-y, ) = 0.804. The immediate, following first, second, and third 
elasticities in Table 2.2 are calculated as -d, y, - (1 -y, ) - (0.140) (0.804) - 0.113, -d, y, * (I -Y, )' - (0.140) 
(0.804ý - 0.090, and -d, y, - (1-yi)' = (0.140) (0.804)' = 0.073. The same procedure will be used to 
calculate the distributed effects for later relationships in this study. 
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Table 2.2. 
The expected degree of credit restraint elasticities of the money velocity 
impact cumulative 
year elasticities elasticities 
immediate 0 140 0.140 
first (). I1 -1 0.253 
second 0.090 0.343 
third Oý073 0.416 
long-run 0.713 
0.140 
0.113 
0.090 
0.073 
i= years 
Figure 2.4: The pattern of the effect of the expected degree of credit restraint on the 
velocity of money over time 
0123 
Chapter 2 On the formulation of the arere-cate demand function 61 
Before proceeding further, it is important to reemphasise that the inflationary 
0 
expectations, P ', and the interest rate, INT, do not significantly affect the velocity of 
money. This can be seen from the regression estimates of the money velocity function 
reported in the first part of Table 2.3. According to these estimates, the coefficient 
0 
estimates on both P *, and In INT, have the theoretically correct signs, but they are not 
significantly different from zero. " 
The second part of Table 2.3 reports the regression estimates of the money 
0 
velocity function with the inflationary expectations, P ',, included as the only 
opportunity cost variable. As seen, while the coefficient estimate on this variable has the 
theoretically correct sign, it is not significantly different from zero at any reasonable 
level of significance (the calculated t-ratio on the coefficient estimate of P ', is 1.16 with 
0 
an insignificant P-value of 25.97 percent). 
The third part of Table 2.3 reports the regression estimates of the money velocity 
function with the interest rate, INT, included as the only opportunity cost variable. As 
shown, while the coefficient estimate on this variable has the theoretically correct sign, it 
is not significantly different from zero at any reasonable level of significance (the 
calculated t-ratio on the coefficient estimate of In INT, is 0.83 with an insignificant P- 
value of 41.71 percent). This, again, implies that the interest rate does not significantly 
explain the behaviour of money velocity. 
The above conclusions also hold when testing the joint null hypothesis that the 
inflationary expectations and interest rate variables do not explain jointly the behaviour 
of the money velocity. For example, based on a standard F-test, the corresponding 
calculated F-statistic is found to be equal to F(2,19) = 1.17" which is far below the ten 
percent critical F-value, 2.61, leading to the acceptance of the above joint null 
hypothesis. 
0 
For example, the calculated t-ratio on the coefficient estimate of P *, is 1.28 with an insignificant P- 
value of 21.65 percent; the calculated t-ratio on the cocfflcicnt estimate of In INT, is 1.00 with an 
insignificant P-value of 33.05 percent. 
" The residual sum squares from the unrestricted function, reported in the part one of Table 2.3, is 
RSS' = 0.041950 with n= 24 and k=5. The residual sum squares from the restricted function in (2.12), 
0 
which excludes P, and In INT,, RSSR = 0.047122 (see the text). Based on this information and the 
formula given in footnote 27, the calculated F-statistic is found to be F(2,19) = 1.17 
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Note: The standard errors are in parentheses and the t-values arc in brackets; see the 
text for the definition of the variables. 
Table 2.3. 
%,, ýLIIII"Mn Ut III%; V%; IULIty MIMMI11 III 
with alternative opportunity cost variables 
In V, = 0.145 +0.140 In CR, +O. 762 In Vg-, +0.170 P't+O. 044 In INT, -, (. 0825) (0173) (0441) (A330) (0444) 
[ 1.751 [ 8.101 [ 17.3] 1 1.281 [ 1.001 
R2=0.989. I)W = 1.92. Durbin-h = 0.21, RSS = 0.041950 
LM test = 0.927, White's test = 9.07,. larque-Bera normality test = 1.56. 
(1 
In Vt = 0.215 + 0.138 In CR, + 0.782 In VI-1 + 0.153 P', 
(. 0431) (. 0171) (. 0394) (. 1319) 
[ 4.99] [ 8.05] 119.861 1 1.161 
R2=0.988, DW = 1.78, Durbin-h = 0.55, 
LM test = 0.74, White's test = 5.29,. Iarque-Bera normality test - 1.29. 
In V, ý 0.141 + 0.143 In CRt + 0.789 In V, -, + 
0.037 In 1 NTt 
(. 0838) (. 0175) (. 0393) (. 0448) 
[ 1.69] [ 8.131 [20.081 10.831 
R2-0.988, DW - 1.75. Durbin-h = 0.62. 
I %A +-+ - 11 '72 *.. t- -IIM niýrmolifu td-ut = (I Of, 
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2.2.2 The money supply process: a theoretical view 
To complete our examination of the monetary sector of the Saudi economy, we 
now turn to investigate the determinants of the money supply. To start with, we need to 
discuss the theories put forth by Teigen (1964), Gibson (1972), Mankiw (1997), and 
Hubbard (1997) which are more applicable to developed economies. It is necessary to 
cover these theories here in order to have some background to later discuss the 
availability of the conventional monetary policy tools to the central bank, or the Saudi 
Arabian Monetary Agency (SAMA). 
Following these theories, we express the money supply, M, as the product of the 
money multiplier, m, and the monetary base, MB, as follows: " 
M=m. MB (2.13) 
Defining the money supply as the sum of the currency in circulation, CC, and the total 
deposits, D, and defining the monetary base as the sum of the currency in circulation, 
CC and the total reserves in the central bank, R, we have 
M=CC+D (2.14) 
MB=CC+R. (2.15) 
Using some simple algebra to combine (2.14) and (2.15), '0 we can write the 
money multiplier in the following form: 
[1/(CC/M + R/D (I - CC/M))] (2.16) 
where CC/M is defined as the currency ratio, and R/D is defined as the reserve ratio. 
Replacing for the money multiplier, m, in (2.13) from (2.16), we have 
"' For simplicity, the time subscript, t, for the variables is dropped. 
' For the algebraic manipulation in deriving (2.16) from combining (2.14) and (2.15), see Beare (1978, 
pp. 224 -225) 
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M= [1/(CC/M + R/D (I - CC/M))]. MB (2.17) 
In order to evaluate the effects of the currency ratio and the reserve ratio on the 
money supply, we have partially differentiated the money supply, M, in (2.17) with 
respect to these ratios as follows: 
aNVi9(CC/M) =- MB(l - R/D)/[CC/M + R/B (1 - CC/M)I' 
OMA9(R/D) =- MB(I - CC/M)/ICC/M + R/D (I - CC/M)I' 
Given that the currency ratio and the reserve ratio are between zero and one, the above 
partial derivatives are both negative. This implies that a decrease (or an increase) in the 
currency or reserve ratio increases (or decreases) the supply of money. In general, the 
currency ratio depends on the behaviour of the public toward holding currency. For 
example, an increase in the interest rate means a higher opportunity cost of holding 
currency, leading to a decline in the currency ratio as the public attempts to economise 
on the holding of currency. The decline in the currency ratio, then, increases the money 
supply. This indicates a positive relationship between the supply of money and interest 
rate through the behaviour of the public toward holding currency. 
The reserve ratio depends on the behaviour of the banking system. For example, 
if the interest rate relative to the discount rate (the rate that commercial banks borrow 
from the central bank) increases, then it is more attractive for commercial banks, through 
an increase in borrowed reserves from the central bank, to expand their volume of loans. 
Given that an increase in reserves, R, is matched with a multiple increase in deposits, 
D, " then the reserve ratio, R/D, falls, and, therefore, the money supply will increase. 
This is also true when there is a decline in the discount rate relative to the market interest 
rate. In general, through the discount rate policy, the central bank can increase (or 
decrease) the discount rate to contract (or expand) the supply of money to the economy. 
Accordingly, the money supply is positively related to the interest rate and negatively 
related to the discount rate through the behaviour of the commercial banks. 
Based on the above argument, the money multiplier, therefore, depends on the 
behaviours of the public and the banking system. Since such behaviours are largely 
"' SeeMankiw(1997, pp. 477-478) 
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governed by the movements of the market interest rate, r, relative to the discount rate, d, 
Teigen (1964) and Gibson (1972) specify the money supply function as follows: 
M= f(MB, r, d) (2.18) 
where it is theoretically expected that the money supply is positively related to the 
monetary base and the interest rate and negatively to the discount rate. 
2.2.2.1 Conventional monetary policy tools 
The central banles controllability over the money supply and liquidity in the 
economy is the precondition for the effectiveness of the monetary policy in promoting 
economic growth and dealing with such problems as inflation and unemployment. 
Generally, there are three conventional monetary policy tools available to the central 
bank for controlling the money supply in the economy. These tools are the reserve 
requirement ratio, the discount rate, and the Open Market Operation (OMO). 
The reserve required ratio, as a monetary policy tool, affects the amount of 
money that commercial banks can create given the monetary base. Specifically, 
commercial banks are profit maximisers. Therefore, they try to keep their reserves in the 
central bank very much close to the required reserves in order to avoid the opportunity 
cost of holding unnecessary excess reserves. Now, if the central bank wants to expand 
the level of money supply, it can do so by reducing the required reserve ratio. This 
leaves the commercial banks with more money to expand the volume of their loans to the 
public, and, therefore, increases the supply of money in the economy. The converse is 
also true. 
Discount rate policy is another important monetary policy tool for the central 
bank to control the stock of money in the economy. As already mentioned, the discount 
rate set by the central bank is the rate of interest at which the central bank is willing to 
lend money to commercial banks. The central bank can increase (or decrease) the stock 
of money in the economy by reducing (or increasing) the discount rate. That is, a 
reduction in the discount rate, other things the same, encourages conunercial banks to 
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expand loans which, therefore, increases the supply of money to the economy. The 
converse is also true. This is consistent with the formulation of the money supply 
function in (2.18), where, other things equal, the discount rate is expected to negatively 
influence the supply of money. 
For developed economies such as the UK and the US, the Open Market 
Operation (OMO) is considered the most important tool in controlling the money supply. 
In such economies there exists a strong market for government securities or bonds. 
Therefore, the central bank can increase the stock of money in the economy by simply 
purchasing government bonds for money which, in turn, can be printed. Conversely, it 
can reduce the stock of money by selling bonds in exchange for money paid by the 
purchasers of the bonds. 
2.2.2.2 Monetary policy in Saudi Arabia 
Since, according to Islamic law, SAMA is prohibited from paying or receiving 
interest, the discount rate, as a monetary policy tool, is not available to SAMA in 
controlling the supply of money in Saudi Arabia. 
In addition, due to the institutional settings, there was no government bond 
market in the Saudi economy before 1984. Following the Saudi money market reform in 
February 1984, the issuance of Bankers Security Deposit Accounts (BSDAs) gave 
SAMA some flexibility in accommodating domestic money market liquidity. This has 
been done through a limited repurchase facility offered to the banks on BSDAs. The 
effectiveness of the repurchase facility has been enhanced with its application to Saudi 
Government Development Bonds (GDBs) since January 1989.4' For a meaningful 
operation, however, the Saudi economy needs to have an extensive government security 
market. Given that bond market trading in Saudi Arabia is still in the early stages of 
development, the Open Market Operation cannot yet be considered as an cffective 
monetary policy tool for SAMA to control liquidity. The Open Market Operation 
through selling and buying foreign exchange to control the liquidity is also ruled out, 
since it compromises the stable exchange rate policy pursued by SAMA. In fact, 
" See Banafe (1993, p. 86) and Presley and Westaway (1988, p. 22) 
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speculation in the riyal is discouraged by SAMA, through, for example, the revaluation 
of the riyal when a devaluation is expected by the market. " 
With the elimination of both the discount rate and Open Market Operation 
policies, SAMA is left with the required reserve ratio as the only conventional monetary 
policy tool in controlling the money supply and liquidity in the Saudi economy. As 
discussed above, the reserve required ratio, as a monetary policy tool, affects the amount 
of money that commercial banks can create given the monetary base. Prior to 1987, the 
actual reserve ratio in Saudi Arabia was detennined by commercial banking practices 
rather than by some minimum required reserve ratio set by SAMA. More specifically, 
the reserve ratios actually kept by the commercial banks were far above the minimum 
reserve ratio set by SAMA. This indicates that the reserve requirement ratio as a 
conventional monetary policy tool available to SAMA was in fact ineffective in 
controlling the supply of money in Saudi Arabia. " Since 1987, as indicated by Presley, 
there has been a change in the behaviour of the commercial banks toward holding excess 
reserves. Accordingly, this change in behaviour may affect the effectiveness of this 
policy tool. " However, as argued by Banafe (1993), the reserve requirement policy tool 
is difficult to fine tune. It is, perhaps, for this reason that SAMA has utilised this tool 
only a few times in the last twenty - five years, the latest being in 1980.16 Another reason, 
as argued by Banafe (1993), may be that the role of the monetary policy, for example, 
through the required reserve ratios, is restricted because the government expenditure is 
the major determinant of liquidity. More specifically, since the Saudi government 
spends a significant portion of its revenue in the domestic economy, the control of the 
money supply and liquidity in the Saudi economy is achieved through fiscal policy 
practices which aims to control the government expenditure. This, in turn, implies that 
monetary and fiscal policies in Saudi Arabia are identical. " 
'3 See Banafe (1993, pp. 55 - 76) on the exchange rate policy. For a study on the behaviour of the 
exchange rate in Saudi Arabia, see Milner, Presley, and Westaway (1995) 
See El Mallakh (1982bpp. 318-319) 
This is based on the comment on an earlier draft of this chapter made by Professor Presley. 
46 See Banafe (1993, pp. 77 - 88) 
47 See Banafe (1993, p. 77) 
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2.2.2.3 Sources of endogencity of the money supply 
For developed economies such as the UK and the US, the Open Market 
Operation gives the central bank a powerful control over the monetary base. Given the 
control over the monetary base and the discount rate, according to (2.18), 
M= f(MB, r, d) 
leaves the interest rate as the only source of endogeneity of the money supply in the case 
of developed economies. In small developing and ppen economies such as the Saudi 
economy, the monetary base is influenced by the developments in the foreign and 
government sectors. This, therefore, gives different characteristics as to how money is 
supplied to the economy. 
In order to explore this issue further, we need to examine the determinants of the 
monetary base in the Saudi economy. This can be done through the examination of the 
consolidated balance sheet of SAMA which distinguishes between the uses and sources 
of the monetary base. The uses of the monetary base refer to the allocation of the 
monetary base between currency in circulation and the commercial bariles reserves in 
SAMA. In order to see this, we utilise the information in SAMA's consolidated balance 
sheet in the form summarised by the International Financial Statistics (IFS) as presented 
in Table 2.4. As seen from the liability side, we can obtain the relationship already 
presented in (2.15), 
MB=CC+R. 
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The sources of the monetary base, on the other hand, refer to the factors determining the 
base. These determinants can be classified into positive influences and negative 
influences. The positive influences refer to the factors supplying the base which, as seen 
from the consolidated balance sheet in Table 2.4, are mostly dominated by the foreign 
assets in SAMA. The negative influences, on the other hand, are those factors absorbing 
the base which, as seen from the consolidated balance sheet in Table 2.4, are mostly 
dominated by government deposits and other net liabilities of SAMA. 
Accordingly, the monetary base as a liability of SAMA is determined based on 
the following identity: 
MB = FAS - GDS - NOTH (2.19) 
where FAS is foreign assets including foreign investments, gold and coins held by 
SAMA less the loans and credits received from abroad; GDS is the government deposits 
less claims on the government with SAMA; and NOTH is other net liabilities of SAMA. 
According to our examination above, therefore, one way to fon-nulate the money 
supply process in the Saudi economy is by relating the money supply to the monetary 
base in line with Looney (1982)" 
M=f(MB) (2.20) 
and then examining the determinants of the base according to the balance sheet of 
SAMA in (2.19). We argue that such a strategy: 
(nN 
%. -/ leaves the behaviour of the rest of the banking system unexplained, and 
(b) eliminates the significant role that the non-oil private sector plays in 
influencing the supply of money. 
A more realistic way to formulate the money supply function in Saudi Arabia is 
to concentrate on the working of the whole banking system, which, as we shall see 
allows us to avoid the two problems mentioned above. This approach is also justifiable, 
" See Looney (1982, p. 263) 
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since SAMA has limited monetary policy tools at its disposal to influence monetary 
aggregates. Concentrating on the whole banking system to formulate the behaviour of 
the money supply is also consistent with other macroeconometric models of developing 
economies, " as it gives a better understanding of how the money supply is influenced in 
the Saudi economy. 
2.23 Formulation and estimation of the money supply function 
The balance sheet of the whole banking system in the form summarised by the 
International Financial Statistics (IFS) is reported in Table 2.5. According to this Table, 
the following identity can be written: 
M, = NFABt + CGOVt + CLPSt (2.21) 
where M, is the money supply (M3 definition)", NFAB, is the net foreign assets in the 
banking system, CGOV, is the banking system's net claims on the government, and 
CLPS, is the banking system's claims on the private sector including the net of other 
items. 
Based on the above identity, changes in the money supply, AM,, may be due to 
three major factors. The first factor is the balance of payments, BP, as it affects the 
changes in the net foreign assets in the banking system. As we shall see, the balance of 
payments consists of the current account and the capital account. Other things equal, an 
increase in exports relative to imports, for example, translates itself into higher foreign 
assets in the banking system, and therefore, a higher supply of money in the economy. 
The converse is also true. Similarly, other things equal, capital inflows (outflows) 
increase (decrease) the foreign assets in the banking system, which, result in a higher 
(lower) level of money supply. 
49 For example, see Otani (1975), Khan and Knight (1981), Vaez-Zadeh (1989), and Ilaque, Lahiri, and 
Montiel (1990) 
" Whether to use a narrow or broader measure of money is an empirical question. In this study, we have 
used the broad measure of money, M3, since it provides a stronger relationship with income in the demand 
for money function, and therefore, as we shall see later, a stable macroeconometric model of the Saudi 
Arabian economy 
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The second factor is changes in the banking system's claim on the government, 
which is largely determined by the difference between the government expenditure, 
GEX, and the government total revenue, GTIZ, For example, when the expenditure 
dominates the total revenue, GEX, > GTIý, the government starts financing its deficit by 
using up its deposits in the banking system or by borrowing from the banking system in 
case the government deficit is larger than its deposits. In such situations, the banking 
system's claims on the government will increase, and therefore, the money supply will 
expand and make the economy more liquid. On the other hand, when the expenditure is 
dominated by the total revenue, GEX, < GTIý, the government starts adding the surplus 
to its deposits in the banking system. In this situation, the banking system's claims on 
the government will reduce, and therefore, the money supply will contract. 
The third factor affecting the change in money supply is the change in the 
nominal non-oil GDP, ANGDPN,, as it directly affects the change in the banking 
system's claim on the private sector. For example, higher non-oil GDP encourages 
higher demand for credit from the banking system. This, in turn, increases the banking 
system's claims on the private sector and therefore, the supply of money in the economy. 
Accordingly, the follovving regression function is specified to determine changes 
in the money supply: 
AMt = a, + b2 BP, + e2 (GEX, - GTR) + d, ANGDPN, + u2t (2.22) 
whereU,, is an error term, BP, is the balance of payments, GEY., is the government 
expenditure, GTR, is the government total revenue, and ANGDPN, is the change in the 
nominal non-oil GDP. " These variables are all in billions of current Saudi riyals. Based 
on our discussion above, the coefficients b,, CP and d2 are all expected to be positive. 
The OLS estimates of the money supply function in (2.22) for the 1971 - 1994 
sample period are reported below (the standard errors are in parentheses and the t-values 
are in brackets): 
" The data on nominal non -oil GDP is obtained from various issues of the Kingdom of Saudi Arabia: 
Achievements ofthe Development Plans. 
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AMt = 5.763 + 0.030 BP, + 0.064 (GEXt - GTI; ý) + 0.223 ANGDPNt 
(1.649) (. 0356) (. 0292) (. 1222) 
[3.49] [0.841 [2.21] [1.82] 
R'= 0.373, DW = 1.23. 
As seen, the calculated Durbin-Watson statistic, 1.23, falls in the indecision zone (for 
example, the five percent lower and upper bound Durbin-Watson critical values are 
1.101 and 1.656). A closer look at the residuals, however, suggests the inclusion of two 
dummy variables in the money supply function in (2.22): 
The first dummy variable, D717589 (equals to one for 1971 -75 and 1989 - 1990 
and zero otherwise), is included to capture the downward shifts in the money supply 
function in 1971 - 75 and 1989 - 90. In general the dummy variable, D717589, captures 
the effect of rapid improvements in the banking system on money supply after 1975, the 
contraction of money supply in 1989, and the decline in money supply due to customers' 
withdrawals of deposits from banks in 1990 at the outset of the Gulf crisis. " 
The second dummy variable, D828392 (equals to one for 1982 - 83 and 1992 
and zero otherwise), is included to capture the upward shifts in the money supply 
function in 1982 - 83 and 1992. These upward shifts are due to the expansion of money 
supply in 1982 - 83 and the sharp rise in bank credits in 1992. 
" 
Accordingly, the money supply function is respecified as follows: 
AMt = a2o + a2, D717589 + a22 D828392 + b2 BPI 
C2 (GEYt - GTIý) + d2 ANGDPN, + ut. (2.23) 
The OLS estimates of the money supply function in (2.23) for the 1971 - 1994 
sample period are reported below (the standard errors are in parentheses and the t-values 
are in brackets): 
SeeBanafe(1993, p. 81) 
SeeBanafe(1993, p. 80) 
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AM, = 7.228 - 5.959 D717589 + 9.328 D828392 + 0.035 BPt 
(. 8194) (. 9842) (1.262) (. 0135) 
[8.82] [-6.05] [7.39] [2.56] 
0.043 (GEY., - GTRJ + 0.171 ANGDPN, 
(. 0113) (0480) 
[3.79] [3.55] 
R'= 0.920, DW = 2.26, RSS = 69.44140, 
LM test = 1.32, White's test = 9.56, Jarque-Bera normality test = 0.53. 
Based on the calculated Durbin-Watson statistic, 2.26, the null hypothesis of no first - 
order autocorrelation problem is now accepted at the five percent or lower level of 
significance. The joint null hypothesis of no first- and higher-order autocorrelation 
problem is tested based on the LM test. The calculated X'-statistic for this test is 1.32 
with a highly insignificant P-value of 51.62 percent, leading to the acceptance of the 
joint null hypothesis and therefore supporting the absence of a first- and higher-order 
autocorrelation problem. The null hypothesis of homoscedasticity cannot be rejected, 
since, based on the White test, the calculated X'-statistic, 9.56 with a P-value of 30 
percent, is, again, insignificant. Furthermore, using the Jarque-Bera normality test, the 
calculated test statistic is 0.53 with a P-value of 76.88 percent which is well above the 
ten percent reasonable level of significance. This leads to the acceptance of the null 
hypothesis that the error term is normally distributed. ", 's 
" The dummy variable D717589 (which is equal to 1.0 for 1971 - 1975 and 1989 - 1990, and zero 
otherwise) indicates that the 1971 - 1975 shock and the 1989 - 1990 shock are equal in size. T'llis 
restriction is tested through replacing for D717589 in (2.23) by two dummy variables D7175 (which is 
equal to 1.0 for 1971 - 1975, and zero otherwise) and D89 (which is equal to 1.0 for 1989 - 1990, and zero 
otherwise). The residual sum squares from this newly specified (unrestricted) function is RSS' - 
69.09600. Given that the residual sum squares of (2.23), reported in the text is RSS` - 69.44140, the 
calculated F-statistic is F(1,17) = 0.08. This calculated F-statistic is highly insignificant, since it is well 
below 3.03 which is the critical F-value at the ten percent level of significance. This finding indicates that 
the above restriction in (2.23) that the 1971-75 shock and the 1989-1990 shock are of the same size is 
empirically supported (see footnote 27 for the calculated F-statistic formula). 
5' The dummy variable D828392 (which is equal to 1.0 for 1982-1983 and 1992, and zero otherwise) 
indicates that the 1982-1983 shock and the 1992 shock are equal in size. This restriction is tested through 
replacing for D828392 in (2.23) by two dummy variables D8283 (which is equal to 1.0 for 1982-1983, and 
zero otherwise) and D92 (which is equal to 1.0 for 1992, and zero otherwise). The residual sum squares 
from this newly specified (unrestricted) function is RSS' = 69.43182. Given that the residual sum squares 
of (2.23), reported in the text is RSSR = 69.44140, the calculated F-statistic is F(l, 17) - 0.002. Again, this 
calculated F-statistic is highly insignificant, since it is well below 3.03 which is the critical F-value at the 
ten percent level of significance. This finding indicates that the above restriction in (2.23) that the 1982-83 
shock and the 1992 shock are of the same size is empirically supported. 
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Based on the coefficient of determination, R, 92.0 percent of the total sample 
variations of the change in money supply is explained by the explanatory variables. As 
seen, all the coefficient estimates are different from zero at reasonable levels of 
significance. In addition, these coefficient estimates all have the theoretically correct 
signs. Equally important, however, is the conclusion that the money supply in the Saudi 
economy is endogenous to both external and internal forces. 
External forces include exports, imports, and capital inflows, or in general, the 
balance of payments. Internal forces include the government total revenue and 
expenditure as well as the nominal non-oil GDP. Because of its sheer size, the 
government expenditure becomes the principal source of change in the supply of money. 
T'his, in turn, indicates that monetary and fiscal policies in Saudi Arabia are identical. 
More specifically, the government expenditure becomes the prime policy variable 
determining the aggregated demand or the real income available to the domestic 
economy for a given level of prices, through, partly, influencing the supply of money in 
the Saudi economy. We will return to this and other related issues in the coming 
chapters. 
2.3 Summary 
Based on our examination of the monetary sector, we conclude this chapter by 
forming the aggregate demand model of the Saudi economy as follows: 
1. The velocity (demand for money) function: 
In V, =-a, y, - dyj In Clý + (1-yi) Vt., + u,, 
2. The money supply function: 
AM, = a20 + a,, D717589 + a,, D828392 + b2 BPt 
+ C2 (GEX, - GTR) + d2 ANGDPN, + 
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3. The real absorptive capacity identity: 
In RDI, = In V, + In (M, / P) 
where the money velocity function and the money supply function are put together, 
according to the monetary approach, to form the model for the aggregate demand curve. 
It is, however, noted that the aggregate demand curve in the Saudi economy is defined as 
the relationship between the general price level, P, and RD1,; where RDI, is the sum of 
the real private and public demand for consumption and investment goods and services 
or the real absorptive capacity. 
Since the balance of payments and the government total revenue and 
expenditure are endogenously determined, the above model of the aggregate demand 
curve is not yet complete. In other words, in order to complete the aggregate demand 
model of the Saudi economy, we still need to determine (1) the balance of payment, 
BP, from the foreign sector, and (2) the government total revenue, GTI; ý, and the 
government expenditure, GEX, from the government sector of the economy. The 
formulation of the foreign and government sectors, however, is the subject of the next 
chapter, or Chapter 3. 
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Chapter 3. 
ComPleting the formulation of the aggregate demand model 
In Chapter 2 of this study, we justified the use of Friedman's monetary approach 
to formulate the aggregate demand model of the Saudi Arabian economy. We then 
proceeded by formulating the monetary sector to relate the sum of the private and public 
sectors' demand for consumption and investment goods and services (the real absorptive 
capacity) to the general price level (measured by the price deflator index for the 
absorptive capacity). As shown, such a relationship is obtained through the intersection 
of the velocity (or the demand for money) and the money supply functions. 
For example, from the demand side of the monetary sector, the velocity of 
money essentially relates the real absorptive capacity to the real money balances within a 
partial adjustment process. From the supply side, however, the change in the money 
supply is shown to be endogenously influenced by such macroeconomic variables as the 
balance of payments and government total revenue and expenditure. ' T'his indicates that, 
in order to complete the formulation and estimation of the aggregate demand model, we 
need to fin-ther examine the behaviour of the foreign and government sectors of the Saudi 
economy. This, in fact, is the subject of this chapter. 
The outline of the present chapter is as follows: In Section 3.1, after examining 
the important features of the current and capital accounts of the Saudi economy, the 
balance of payments is shown to be partly cndogenous to the demand behaviour for 
imports. This, in turn, necessitates the formulation and estimation of the demand 
function for imported goods and services. In Section 3.2, after examining the factors 
contributing to the tremendous growth of the government sector, we proceed with the 
formulation and estimation of the functions for government oil and non-oil revenue, and 
the function for government expenditure. Section 3.3 concludes this chapter by bringing 
together the identities and the formulated behavioural equations relating the monetary, 
foreign, and government sectors to present the complete aggregate demand model for the 
1 The money supply is also endogenously influenced by the nominal non-oil GDP, NGDPN,. The 
determination of this variable through examining the behaviour of the real non-oil GDP, RGDPN,, and the 
non-oil GDP price deflator, PGDPN,, is postponed until the next chapter, when we examine the aggregate 
supply model. 
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Saudi Arabian economy. 
3.1 Foreign sector 
The formulation of the foreign sector of the Saudi economy concentrates on the 
determination of the balance of payments. Before proceeding with this formulation, 
however, we shall review some important features of. 
(1) the foreign trade (exports and imports) and the current account, and 
the capital account. 2 
3.1.1 Foreign trade and the current account 
Most of the Saudi economy's exports includes crude oil, rcfined products and 
natural gas liquids. Following the 1986 oil -price crash, oil exports fell to their lowest 
levels since the 1970s and the early 1980s. 3 Oil exports have recovered in recent years, 
however, due to improved oil- prices and increased international market share of world 
oil supplies. Due mainly to SABIC (Saudi Arabia Basic Industries Corporation) 
companies, petrochemical and other chemical exports have also improved in recent 
years. 4 
The Saudi economy's total imports are very much in line with the absorptive 
capacity as well as the revenue received from oil. The five largest import categories are: 
(1) machinery, appliances and electrical equipment, 
(2) foodstuffs, 
(3) chemical products, 
(4) jewellery and metals, and 
(5) transport items. 
2 For the review of foreign trade, the current and capital accounts, we have relied on Presley and 
Westaway (1989, pp. 106 - 117) and Metz (1993, pp. 183 - 187). Also see Kubursi (1984, pp. 12 - 16) 
3 Saudi Arabian Monetary Agency (SAMA), Statistical Summary (1985, p. 70, and 1993, p. 132) 
4 Saudi Arabian Monetary Agency (SAMA), Annual Report, various issues (see for example 1996, p. 
113 and p. 116) 
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The demand for imports of machinery, appliances, and electrical equipment in 
terms of the total share fell from 24 percent in 1984 to 16 percent in 1990 due to. the slow 
down in domestic investment. The share of food imports has also declined from 16 
percent in 1984 to only 14 percent in 1990. This decline, however, has been due mainly 
to the domestic import substitution of vegetable products. '17he other categories, however, 
have shown growth in terms of the total share over the recent years. For example, the 
5 share of chemical products in 1990 increased to 12 percent of total imports. 
The current account consists of the foreign trade surplus (deficit) and the service 
sector surplus (deficit). Due to the increase in crude oil prices, from the early 1970s 
through the early 1980s, the Saudi economy enjoyed a considerable trade surplus. For 
most of the 1980s, especially after the. 1986 oil -price crash, such trade surpluses showed 
signs of substantial reduction. 6 The trade balance, however, recovered after the Iraqi 
invasion of Kuwait due to higher oil-prices as well as market share. 
Unlike the trend in the trade balance, the service sector of the current account has 
shown large deficits since the mid-1980s. On the revenue side, service receipts such as 
freight and insurance related to exports and investment income have been declining due 
to the fall in the volume of oil exports and the depletion of foreign assets. Service 
payments, which include government purchases of military hardware and public and 
private transfers related to workers' remittances, however, did not decline enough to 
offset the decline in service receipts of freight, insurance, and tourism. More specifically, 
since the mid- I 980s, the government policy to keep the deficit in the service sector of the 
current account manageable was to restrict the purchases of military hardware. This 
policy was helpful up to 1988. Because of Operation Desert Shield after 1989 and also 
the outflow of workers' remittances, the deficit increased from US $11.9 billion in 1988 
to US $26.9 billion in 1990.7 With the military situation returning to normal since 1991, 
the deficit in the service sector of the current account has returned to levels consistent 
with the structural deficit of the economy. In conclusion, however, the deficit in the 
service sector due mainly to the service payments has been a principal liability for the 
8 current account of the Saudi economy in recent years. 
5 Saudi Arabian Monetary Agency (SAMA), Annual Report (1996, pp. 192 - 193) 
6 To be more specific, as also indicated by Looney (1994, p. 213) and Banafe (1993, p. 18), the post 
1982 revenue from oil exports shows a significant decline relative to that in existence after 1973n4 
7 See Saudi Arabian Monetary Agency (SAMA), Annual Report, (1996, pp. 204 -207 and 1992, p. 202) 
1 See Metz (1993, p. 184) 
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3.1.2 The capital account 
The Saudi economy enjoyed large current account surpluses in the early 1980s. 
Such surpluses resulted in large foreign asset holdings, and, therefore, capital account 
outflows by both official institutions and the private sector for the purpose of overseas 
investments. 
Due to the 1986 oil-price crash and the prolonging of the Gulf War, the process 
of capital outflow by the private sector was accelerated. This, in addition to the current 
account deficits, resulted in a reduction of foreign assets. As a result, the capital account 
showed inflows by the banking sector for the purchase of Saudi development bonds. The 
capital inflow by the private sector started due to increased confidence in the Saudi 
economy after the Gulf War. Such inflows by 1991 were significant enough to allow 
SAMA to stabilise the official assets and stimulate economic activity in the non-oil 
sector. 
Financing the Gulf War by the Saudi government resulted in significant depletion 
of official assets. Since the official flows have been a major source of the financing of 
the deficit in the current account in the recent years, as a result, the government was 
forced to borrow from the international commercial markets. 9 With the current account 
deficits continuing, such borrowings in addition to private sector asset repatriation seem 
to have been the dominant factors in the capital accounts in recent years and in the 
foreseeable future. 
3.1.3 On the balance of payments 
The determination of the balance of payments is essential to our 
macroeconometric modelling, since, as already indicated, the money supplied to the 
Saudi economy is influenced by external factors embedded in the balance of payments. 
Following the usual approach employed by others, 10 we define the balance of payments 
9 In fhctý the government has encouraged some of its own enterprise branches such as Saudi Aramco and 
Sabic to participate in commercial borrowing on the international markets. See Metz (1993, p. 185) 
10 For example, see Khan and Knight (1981), Ilaque, Lahiri, and Montiel (1990), and Murinde and 
Presley (1996) among others. 
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based on the following accounting identity: 
BPt = (REXTt * PEXTt) - (RIMTt * PIMt) + CAPFt 
where BPt is the balance of payments, REXTt is the real exports, PEXTt is the price 
deflator index for exports, RIMTt is the real imports, PIMt is the price deflator index for 
imports, and CAPFt is the net capital inflow plus the net of all other factors in the 
balance of payments (including the deficit or surplus in the service sector of the current 
account). Note that BPt and CAPFt are in nominal terms, while REXT, and RIMTt are 
in real terms. More specifically, BPt and CAPFt are in billions of current Saudi riyals, 
and REXTt and RIN[Tt are in billions of constant (1984) Saudi riyals. The price deflator 
indices, PEXTt and PIMt, are, therefore, equal to one for 1984.11 
Tbc real exports, REXTt, which largely include crude oil and oil refinery 
products, is exogenously determined by the government through negotiations with other 
OPEC members and the world's demand for crude oil. The price index for exports, 
PEXTt, and the price index for imports, PIMt, are also both determined by the world 
market forces, and, therefore, are treated as exogenous to the Saudi economy. It is 
argued that the net capital inflow plus the net of all other factors in the balance of 
payments (including the deficit or surplus in the service sector of the current account), 
CAPFt, are also determined by such factors as the world and regional political situations, 
and, therefore, are treated as exogenous. 
The balance of payments, however, is not totally cxogenous to the 
domestic economy, since the real imports, RIMTt, as we shall see below, is determined 
endogenously by such factors as the real income available to the domestic economy (or 
the absorptive capacity), the real government oil revenue and the relative import prices. 
3.1.4 The demand function for imPorts 
Based on the theory of demand, the desired demand for imported goods and 
services is a function of the economic activity and the relative import prices. For 
"The data on these variables are obtained from various issues of the Kingdom of Saudi Arabia: 
Achievements ofthe Development Plans, and International Finance Statistics (IFS). 
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example, during a boom, higher economic activity encourages not only higher demand 
for imports of consumer goods and services but also higher imports of investment 
(capital) goods and raw materials. The converse is also true. 
In the case of the Saudi economy, as far as the import of consumers goods and 
services is concerned, the economic activity may be measured by the real income 
available to the domestic economy; that is RDIt, in our notation. With respect to the 
import of investment (capital) goods and raw materials, the real non-oil GDP, RGDPN,, 
may be the relevant variable to measure economic activity. Accordingly, it is desirable to 
formulate and estimate two demand functions for imports: one for consumer goods and 
services and the other for investment (capital) goods and raw materials. However, while 
the data on the total real imports are available, its division between the real imports of 
consumer goods and services and the real imports of capital goods and raw materials is 
not available for the whole sample period under examination. Accordingly, in this study, 
we are forced to have only one demand function for the real total imports. 
A difficulty in having one aggregated demand function for imports, as implied 
above, is how to measure the economic activity. Our empirical analysis favours the real 
income available to the domestic economy rather than the real non-oil GDP as the 
relevant measure of economic activity in the demand function for imports. 12 
As another important and relevant variable, the real government oil revenue is 
shown to significantly explain the behaviour of the demand for real imports. This is not 
surprising, since the ability of the economy to import either consumer goods or capital 
goods and raw materials depends largely on the revenue received from oil exports. 
The final explanatory variable in the demand function for real imports, as 
mentioned above, is the relative import prices. For example, higher (lower) import prices 
relative to domestic prices encourage (discourage) import substitution. In the case of 
Saudi Arabia, this argument seems appropriate as the government follows the policy of 
diversification to reduce the country's dependence on imported goods and services. 
Based on the above discussion, the following desired demand function for real 
imports is specified: 
12 This seems to be logical, since the real non-oil GDP, RGDPN,, is a portion of the real income 
available to the domestic economy, RD[,. See footnote 19 below, for more discussion on this issue. 
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In RIMT*t = a3 + b3 In RDIt + c3 In (GOR/PIM)t 
+djln(PIMIPGDPN)t+U3t (3.1) 
where RIMT*t is the desired demand for real imports, RDIt is the real absorptive 
capacity or income available to the domestic economy, GORt is the government oil 
revenue, (PIM/PGDPN), is the relative import prices with PIMt and PGDPNt defined, 
respectively, as the price deflator indices for imports and the non-oil GDP (= 1.0 for 
1984), 13 and UR is an error term. 
Unlike the actual demand for real imports, RIMTI, the desired demand for real 
imports, RIMT*t, is not observable. We consider the possibility that the economic agents 
are able to adjust their actual demand for imports to their desired demand for imports 
within the immediate year. That is, 
RIMTt = RIMT*t. (3.2) 
Combining (3.1) and (3.2), we have the follovAng demand function for real 
imports, which can actually be estimated: 
In RIMTt = a3 + b3 In RDII + C3 In (GORJPIM), 
d3 In (PIMIPGDPN)t + u3t (3.3) 
where the coefficients b3, C3. and d3 are, respectively, the elasticities of the demand for 
imports with respect to the real absorptive capacity, real government oil revenue, and 
relative import prices. Furthermore, it is theoretically expected that the coefficients b3 
and c3 be positive, and the coefficient d3 be negative. 
The OLS regression estimates of (3.3) for the 1971 - 1994 sample period are as 
follows (the standard errors are in parentheses and the t -values are in brackets): 
13 It is important to note that the price variable, PGDPN,, obtained from various issues of the Kingdom 
of Saudi Arabia: Achievements ofthe Development Plans, is generated through dividing the nominal non-oil 
GDP (in billions of current Saudi riyals) by the real non-oil GDP (in billions of 1984 Saudi riyals). This is 
also the case for PIM, as noted in Chapter 2, footnote 18. Accordingly, both PGDPN, and PIM, are equal 
to one for 1984, which, in turn, for the sake of consistency, results in the relative price variable, 
(PIMRGDPN, ), to be equal to one for 1984. 
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In RTMTt = 0.232 + 0.648 In RDIt + 0.221 In (COR/PIM)t 
(. 6198) (. 1048) (. 0303) 
[ 0.371 [ 6.181 [ 7.311 
- 1.050 In (PINVPGDPN)t 
(. 1907) 
R2 = 0.989, DW = 1.23. 
As seen, the calculated Durbin-Watson statistic, 1.23, falls in the indecision 
zone 14 (the five percent lower and upper bound Durbin-Watson critical values are 1.101 
and 1.656). In an attempt to improve these regression estimates, we may argue that the 
assumption that the economic agents are able to adjust their actual demand for imports to 
their desired demand within the immediate period is unrealistic. This implies that the 
function in (3.3) is not correctly specified due to the exclusion of the short -term 
adjustment process. In other words, we may argue that ' 
the import function in (3.1) 
represents the long-run demand function for imports, and, therefore, we need to specify a 
short-run adjustment process through which the actual demand for imports adjusts to the 
desired demand for imports over time. The short-run adjustment process utilised here is 
the following partial adjustment process: 
In RIMTt = 73 In RlMT*j + (I - 73) In RIMTt-, (3.4) 
where y3 is the speed of adjustment, and it is assumed to be between zero and one. This 
indicates that the actual demand for imports adjusts to the desired demand vvith a 
geometrically declining pattern over time. 
Combining (3.1) and (3.4), the demand function for imported goods and services 
takes the following specification: 
In RIMTt = a3Y3 + b3Y3 In RDIt + C3Y3 In (GORAPIM)t 
d3y3 In (PIM/PGDPN)t + (I - y3) In RIMTt-j + u3t (3.5) 
where b3y3, C3Y3, and d3y3 are, respectively, the short-nin elasticities of die demand for 
imports with respect to the real absorptive capacity, real government oil revenue, and 
14 See Gujarati (1995, p. 422). 
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relative import price. On the other hand, b3, c3, and d. 3 are, respectively, the long-run 
elasticities of the demand for imports YAth respect to the real absorptive capacity, real 
government oil revenue, and relative import price. 
Ile OLS regression estimates of (3.5) for the 1971 - 1994 sample period are as 
follows (the standard errors are in parentheses and the t-values are in brackets): 
In RIMTt = 0.328 + 0.351 In RDIt + 0.218 In (GOR/PIM)t 
(. 5576) (. 1548) (. 0272) 
[0.591 [2.271 [8.02] 
- 0.682 In (PIM/PGDPN)t + 0.327 In RIMTj-j 
(. 2292) (. 1355) 
[-2.98] [2.42] 
R2=0.992, DW = 1.17, Durbin-h = 2.73. 
As seen, the inclusion of the short-run adjustment process does not help eliminate 
the first -order autocorrelafion problem. For example, the calculated Durbin-h statistic, 
2.73, is significant, since it exceeds the ten percent critical z-value, 1.282. Such results 
may lead to the conclusion that the actual demand for imports adjusts to the desired 
demand within the immediate year, and, therefore, there exists no short-nin adjustment 
process. 15 
Returning back to the regression estimates of (3.3), we take an alternative 
approach in correcting the first autocorrelation problem by looking at the residual plot in 
search of significant upward or downward shifts in the relationship. Our inspection 
suggests a downward shift in the relationship for 1993 - 1994. This downward shift 
reflect the efforts made in reducing dependence on imported goods and services through 
"the increased capability of the Saudi economy in meeting the requirements from 
domestic sources". 16 
In order to account for this shifl, the dummy variable, D9394 (= 1.0 for 1993 - 
15 The t-ratio on the coefficient estimate of In RIMT,. 1 arnears to be large enough to allow us to reject 
the null hypothesis that (I - y3) is different from zero; Ila: (I - y3) = 0.1 lowevcr, we are not allowed to 
make this conclusion, since, in the presence of such statistical problems as autocorrelation, hypothesis 
testing becomes invalid. As will be noted in footnote 17, the inclusion of In RIMT,. 1 does not improve the 
regression estimates of the final demand function for imports. 
16 See Kingdom of Saudi Arabia: Achievements ofthe Development Plans (1997, p. 104) 
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1994 and zero otherwise) is included in (3.3), resulting in the following demand function 
for imports: 
In RIMTt = a30 + a3l D9394 + b3 In RDIt + c3 In (GOR/PIM)t 
d3 In (PIN"GDPN)t + U3t (3.6) 
The OLS regression estimates of (3.6) for the 1971 - 1994 sample period are as 
follows (the standard errors are in parentheses and the t-values are in brackets): 
In RIMTt =-0.591 - 0.220 D9394 + 0.811 In RDli + 0.193 In (GOR/PIM)t 
(. 5209) (. 0567) (. 0908) (. 0244) 
[-1.131 [-3.871 [ 8.931 [7.931 
- 0.809 In (PIN"GDPN)t 
(. 1590) 
[-5.09] 
R2=0.994, DW = 1.8 1, 
LM test = 0.97, White's test = 8.77, Jarquc-Bera normality test = 0.82. 
Based on the calculated Durbin-Watson statistic, 1.81, the first-order 
autocorrelation problem now disappears (the five percent lower - and upper -bound 
Durbin-Watson critical values are 1.101 and 1.656). The results from the LM test of 
serial correlation also reveals the absence of a first- as well as a higher-order 
autocorrelation problem. For example, the calculated X2_ statistic for this test is 0.97 
with the P-value of 61.50 percent well above the ten percent reasonable level of 
significance. 17 The null hypothesis of homoscedasticity is tested based on the White test. 
The calculated X2_ statistic for this test is 8.77 with the P-value of 27 percent, indicating 
the absence of a heteroscedasticity problem. 18 Furthen-nore, using die Jarque-Bera 
normality test, we cannot reject the null hypothesis that the error term is normally 
distributed. For example, the calculated Jarque -Bera normality test statistic is 0.82 with 
a P-value of 66.29 percent which, again, is well above the ten percent reasonable level of 
17 It is important to note that the inclusion of the lagged dependent variable, In RIMT,. i, in (3.6) does not 
improve the regression estimates. In fac4 it results in an autocorrelation problem detected by the LM test of 
serial correlation. For example, the calculated X'-statistic is 4.73 with a significant P-value of 9.41 percent. 
13 The specification of the function in logarithms helps to alleviate the problem of hcterosccdasticity (see 
Gujarati, 1995, p. 386, on this issue). In other words, when the demand function for imports is estimated in 
a linear form, heteroscedasticity becomes a serious problem. Based on the White test, for example, the 
calculated X2_ statistic is 15.58 which is significant at the one percent level of significance. 
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significance. 
19,20 
Based on the above regression estimates, as indicated by the coefficient of 
determination, R2,99.4 percent of the sample variations in the logarithm of real imports 
is explained by the explanatory variables. In addition, all the coefficients have the 
theoretically correct signs and are significantly different from zero at reasonable levels of 
significance. The real absorptive capacity, the real government oil revenue, and the 
relative import price elasticities of the demand for imports are, respectively, 0.811,0.193 
and -0.809. Based on fin-ther hypothesis testing, we can conclude that the demand for 
imports is inelastic with respect to both the real absorptive capacity and the real 
government oil revenue but unit elastic with respect to the relative price of imports. For 
example, the coefficient estimates on both the real absorptive capacity and the real 
government oil revenue, 0.811 and 0.193 respectively, are significantly less than one. 21 
Accordingly, other things equal, a one percent increase in either the real absorptive 
capacity or the real government oil revenue increases the real imports by less than one 
percent. On the other hand, the coefficient estimate on the relative price of imports, - 
0.809, is not significantly different from unity in absolute value. 22 Accordingly, other 
things equal, a one percent increase in the relative price of imports reduces the real 
imports by one percent. 
19 With respect to Ole argument in footnote 12, when replacing the logarithm of the real absorptive 
capacity, In RDI,, in (3.6) by the real non -oil GDP, In RGDPNI, the standard error of regression increases 
significantly from 0.066386 to 0.095591. This is expected since, as indicated in footnote 12, the real non- 
oil GDP, RGDPN, is a portion of the real income available to the domestic economy, RD[,. When both In 
RDI, and In RGDPN, are included, then the estimated coefficient on In RGDPNJ turns out to be negative 
which cannot be theoretically justified. 
20 One may argue that the total government revenue, GTR,, may be more relevant in the function for 
imports than the government oil revenue, GOI; ý. However, when replacing In (GOR/PIM)t in (3.6) by In 
(GTR/PIM),, the standard error of regression increases from 0.066386 to 0.072198. In addition, the 
calculated Durbin -Watson statistic declines from 1.81 to 1.58 
21 The t-ratio for testing the null hypothesis that the coefficient b3 is equal to or greater than one (110: b3 Zt 
1) is equal to 2.08. This is significant at the five percent level of significance, leading to the rejection of the 
null hypothesis. The t-ratio for testing the null hypothesis that the coefficient C3 is equal to or greater than 
one (I lo: C3 ý: 1) is equal to 33.11. This is highly significant, leading to the rcjection of the null hypothesis. 
22 The t-ratio for testing the null hypothesis that the cocff icient d3 is equal to one in absolute value (I 11a: I d3l - 1) is equal to 1.20 which is insignificant at any reasonable level of significance. Tbis, therefore, 
leads to the acceptance of the null hypothesis. 
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3.2 Government sector 
In the case of developed countries, imperfections of market mechanism in the 
form of income inequality, the existence of public goods, and externalities are often cited 
to justify the need for government involvement in economic activities. In the case of 
developing countries, however, the government involvement in economic activities is 
needed to ensure efficient allocation of economic resources in the process of 
development and continuous sustainable and decent standards of living for the people. 
Since the establishment of the Kingdom of Saudi Arabia, the stated goal of the 
government has been to improve the economic conditions of the Saudi citizens while 
preserving the society's Islamic values. The main macroeconomic objective of the Saudi 
government, however, has been economic diversification through a strong agricultural 
and industrial structure. 
Before 1970, the Saudi government had limited means and operated under 
financial constraints. The government, therefore, did not have the ability to undertake 
major economic and social projects. In fact, economic opportunities stemming from 
government functions were limited to higher employment in Ole military and the 
distribution of land. Later, the development of oil resources resulted in some minor 
benefits such as wage payments to Saudis and local purchases of goods and services by 
foreign oil companies. In general, however, the income from oil up to the early 1970s 
increased but only slowly. Accordingly, the Saudi government's economic decisions 
were confined to determining priorities among alternative uses of limited resources. 23 
With the easing of financial constraints in 1970, the firstformal development plan 
was submitted to the Council of Ministers. This was the first organised and important 
step toward the diversification of the economy. Following the 1973 quadrupled increase 
in oil prices, government oil revenue increased dramatically. 24 Accordingly, in the 
absence of financial constraints, the Saudi government initiated major structural changes 
" See Metz (1993, pp. 120 - 128) for more detailed information on the Saudi government economic 
policy before and after 1970 
24 Perhaps, the most important economic decision by the government at this point was to determine 
whether to restrict oil production to the level consistent with world demand for crude oil or to the level that 
financed domestic economic and social development. By 1974, it was clear that the government decided 
not to link the oil production and exports with the domestic economic policy but to the world needs for 
crude oil. Part of the logic was to moderate oil prices and therefore keep oil as the energy source of choice 
in the world economy. 
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in the economy. 
More specifically, recognising the fact that the private sector could not initiate 
large -scale investment projects necessary for basic infirastructural development, as the 
short-term strategy in the process of economic diversification, the government directed a 
large portion of development expenditures toward the creation of social and economic 
infrastructure. Massive development efforts concentrated partly on the industrial isation 
through investing in the processing plants fed by the country's hydrocarbon resources. 
The government longer term strategy, on the other hand, has been to limit its 
economic involvement to regulatory and promotional functions while encouraging the 
participation of the private sector to invest on a profitable basis in economic 
diversification projects. Specifically, to increase economic efficiency and to promote 
sustainable economic growth, the Saudi government is committed to the eventual 
realisation of indigenous private ownership of all sectors of the economy except oil 
extraction. 
The mid-1970s to the early 1980s can be characterised as the period of rapid 
development in the Saudi economy. In addition to providing the necessary infrastructure 
which included revamping and building electricity, water, sewerage, desalinisation, and 
telecommunication systems, airports, ports and a broad network of roads, the Saudi 
government saw the need for a subsidy program. This program, implemented through 
subsidising production, consumption, and investment, aimed at encouraging non-oil 
economic activity, meeting social goals, and, more importantly, distribution of income. 
FollovAng the fall of oil production in 1982 and the crash of oil prices in 1986, 
the Saudi govemmentý once again, found itself operating under financial constraint. Such 
unforeseeable events have created many obstacles in the process of economic 
development. Perhaps the most deeply rooted problem stems from the government's 
subsidy program. As discussed by Metz (1993), indirect production subsidies, for 
example, have resulted in a relatively inefficicrit production process both in the 
agricultural and industrial sectors. 25 In addition, the financial constraint has made it 
difficult for the Saudi government to continue with t1iis program. 
In general, due to the near completion of much of the necessary basic 
infrastructure and also the downturn in oil revenue in recent years, under the sixth 
25 See Metz (1993, pp. 122 - 124) 
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development plan, the Saudi govenu-nent is seeking to reduce its involvement in the 
development process by placing a greater reliance on the private sector. More 
specifically, economic diversification through encouraging private sector participation in 
agriculture, manufacturing, development of mineral resources, completion of 
infrastructure projects, achievement of balanced growth in all regions of the country, and 
the development of human resources to meet the economy's needs and to reduce 
dependence on the foreign labour force have become the main current economic 
objectives of the Saudi Arabian government. 
Given the background provided above, 26 in what follows, we concentrate on 
modelling the government sector of the Saudi economy. Our examination includes the 
formulation and estimation of the functions for government oil and non-oiI revenue as 
well as the function for government expenditure. 
3.2.1 Government total revenue 
Government total revenue, GTRt, is defined as the sum of government oil 
revenue, GORt, and government non -oil revenue, GNRt, 
GTRt = GORt + GNRt. 
To determine the total government revenue, in what follows, we formulate and 
estimate two distinct behavioural functions: the first one is for government oil revenue, 
and the second one is for government non-oil revenue. T'his approach is justified, since, 
as we shall see, government oil and non-oil revenue exhibit distinct bchaviours, and 
therefore, are determined by different macroeconomic variables. 27,28 
26 See Chapter I of this study for more detailed information on the development process of the Saudi 
economy as well as the government economic policy under the first through the sixth development plans. 
27 This approach is consistent with other macroeconometric models of oil -exporting countries. For 
example, see El Mallakh and Atta (1981) in the case of Kuwait, and Vaez-Zadch (1989) in the case of 
Venezuela. 
28 Ile data on GTRI, CORI, GNI; 4, and GEX, are all in billions of current Saudi riyals and are obtained 
from various issues of the Kingdom of Saudi Arabia:, 4chievements ofthe Development Plans. 
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3.2.1.1 The function for government oil revenue 
Government oil revenue consists of oil royalties from the operating companies, 
income tax collected from these companies, tapline fees, etc. In formulating the function 
for government oil revenue, the quantity and price of oil exports are considered as the 
two major explanatory variables. As already mentioned, the real exports largely include 
crude oil and oil -related exports. 29 Therefore, for simplicity, the quantity and price of oil 
exports are approximated, respectively, by the real exports, REXTt, and the price deflator 
index for exports, PEXTt. This, therefore, allows us to specify the function for 
government oil revenue as follows: 30 
In GORt = a4 + b4 In REXTt + C4 In PEXTt + u4t (3.7) 
where U4 is an error terin; and the coefficients b4 and C4 are expected to be positive 
because of the direct relationship between CORI and the independent variables REXTt 
and PEXTt. 
The OLS regression estimates of (3.7) for the 1971 - 1994 sample period are as 
follows (the standard errors are in parentheses and the t-values are in brackets): 
In GORI=-1.435 +1.210 In REXTt+ 1.107 In PEXTt 
(. 8180) (. 1508) (. 0630) 
[-1.75] [8.03] [17.56] 
R2=0.950, DW = 1.09. 
The problem with these estimates, as indicated by the calculated Durbin-Watson 
statistic, 1.09, is a first-order autocorrelation problem (die five percent lower- and upper- 
bound Durbin-Watson critical values are 1.188 and 1.546). Tlie function for government 
oil revenue in (3.7) is static, implying that the effects of the quantity and price variables 
29 For example, see Metz (1993, p. 183). Also see Johany, Berne and Mixon (1986, pp. 30 -60) for more 
details on the history of Saudi Arabia's oil sector. 
30 Our data do not suggest that this relationship is an identity. In addition, it is not appropriate to treat this 
relationship as an identity, since, as shown in (3.10), (i) the relationship is subject to a shift as captured by 
D9394, and (ii) the effect of real exports on GOR is distributed over time. 
I, 
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on government oil revenue is completed within the immediate period. TMs assumption 
may not be correct, reflecting itself in the first-order autocorrelation problem. To 
investigate this possibility, we specify a dynamic function for government oil revenue. 
That is, we allow for the effects of the quantity and price variables on government oil 
revenue to be distributed over time based on a geometrically declining pattern. That is, 
In GORt = a4y4 + b4y4 In REXTt + C4Y4 In PEXTt 
(I -y4 ) In GORt-, + U4t (3.8) 
where b4y4 and b4 are, respectively, the short- and long- run elasticities of government oil 
revenue with respect to real exports; c4y4 and C4 are, respectively, the short- and long-run 
elasticities of government oil revenue with respect to the export prices; and y4 is the speed 
of adjustment which is assumed to be between zero and one. 
The OLS regression estimates of (3.8) for 1971 - 1994 are as follows (the 
standard errors are in parentheses and the t-values are in brackets): 
In GORt 1.424 + 1.215 In REXTt + 1.116 In PEXTt 
(. 8622) (. 1767) (. 1909) 
[-1.65] [6.88] [5.85] 
- 0.007 In GORt-j 
(. 1295) 
r-0.05) 
R2=0.950, DW = 1.06, Durbin -h = 2.96. 
As seen, the inclusion of the lagged dependent variable does not help eliminate 
the first-order autocorrelation problem. For example, the calculated Durbin-h statistic, 
2.96, is significant, since it exceeds the ten percent critical z-value, 1.282. Such 
regression results may lead to the conclusion that the autocorrelation problem in (3.7) is 
not due to the exclusion of the lagged dependent variable, In CORt-1.31 
Returning back to the regression estimates of (3.7), we take an alternative 
approach in correcting the first autocorrelation problem by looking at the residual plot in 
search of significant upward or downward shifts in the relationship. Our inspection 
31 For example, the coefficient estimate on the lagged dependent variable, - 0.007, is very close to zero. 
The t -ratio on this coefficient estimate, - 0.05, also appears to be highly insignificant. 
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suggests a downward shift in the relationship for 1993 - 1994. Tbis, however, indicates a 
decline in the govenunent oil revenue independent of the oil export quantity and prices 
during this period. 
In order to account for this shift, the dummy variable, D9394 (= 1.0 for 1993 - 94 
and zero otherwise) is included in (3.7), resulting in the following function for 
government oil revenue: 
In GORt = a40 + a4l D9394 + b4 In REX-rt + C4 In PEXTt + U4t (3.9) 
The OLS regression estimates of (3.9) for the 1971 - 1994 s=ple period are as 
follows (the standard errors are in parentheses and the t-values are in brackets): 
In GORt=- 1.607-0.302 D9394+ 1.248 In REXTt+ 1.120 In PEXTj 
(. 7485) (. 1310) (. 1383) (. 0577) 
[-2.15] [-2.311 [9.03] [19.421 
R2=0.961, DW = 1.52. 
As seen, the inclusion of the dummy variable improves the first- order 
autocorrelation problem somewhat. For example, the calculated Durbin-Watson statistic, 
1.52, now falls in the indecision zone. 32 (the five percent lower- and upper-bound 
Durbin-Watson critical values are 1.188 and 1.546). To improve these regression 
estimates fijrther, our empirical analysis suggests the inclusion of In REXTt-j in (3.9). 
This yields the following dynamic specification for government oil revenue: 
In GORt = a40 + a4i D9394 + b40 In REXTt + b4i In REXTt-j 
C4 In PEXTj + u4i 
where the effect of the real exports on government oil revenue is distributed over the 
immediate period and the following first period. 
32 It is noted that the inclusion of the lagged dependent variable, In GOR,.,, in (3.9) does not help 
eliminate the first order autocorrelation problem. More specifically, the resulting Durbin-h is 1.55, which is 
higher than the ten percent critical z-value, 1282. In addition, the coeff icicnt estimate of In GOIJ, 1.1 is - 
0.0 11 which is very close to zero with a low t-statistic of - 0.09 
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The OLS regression estimates of (3.10) for the 1971 - 1994 sample period are as 
follows (the standard errors are in parentheses and the t-values are in brackets): 
In GORt - 2.284 - 0.355 D9394 + 0.632 In REXTt + 0.735 In REXTt-, 
(. 6752) (. 1126) (. 2391) (. 2484) 
[-3.38] [-3.15] [2.64] [2.961 
1.0 10 In PEXTt 
(. 0614) 
[16.46] 
R2=0.973, DW = 1.67, 
LM test = 2.08, White's test = 7.46, Jarque-Bera normality test = 1.07. 
As indicated by the Durbin-Watson test statistic, 1.67, these estimates no longer 
suffer from a first-order autocorrelation problem (the five percent lower- and upper- 
bound Durbin-Watson critical values are 1.101 and 1.656). Furthermore, based on the 
LM test results, the joint null hypothesis of no first- and higher-order autocorrelation 
problem cannot be rejected. This is because the calculated X2 -statistic, 2.08 with a P- 
value of 35.42 percent, is insignificant. The null hypothesis of homoscedasticity is also 
accepted, since, based on the White test, the calculated X2 -statistic, 7.46, has a P-value of 
40 percent which is again insignificant. 33 Furthermore, using the Jarque-Bera normality 
test, the null hypothesis that the error terni is normally distributed cannot be rejected, 
since the calculated test statistic is 1.07 with a P-value of 58.55 percent, well above the 
ten percent reasonable level of significance. 34 
Based on the above regression estimates, as indicated by the coefficient of 
determination, W, 97.3 percent of the sample variations in the logarithm of government 
oil revenue is explained by the independent variables. In addition, all the coefficients 
have the theoretically correct signs and are significantly different from zero at reasonable 
33 The specification of the function for the government oil revenue in logarithms helps to alleviate the 
problem of heteroscedasticity (see Gujarati, 1995, p. 386, on this issue). In other words, when the function 
is estimated in a linear form, heteroscedasticity becomes a serious problem. Based on the White test, for 
example, the calculated X2 -statistic is 11.79 which is significant at the 8 percent level of significance. 
34 It is important to note that the inclusion of the lagged dependent variable, In GOR,. 1 in (3.10) does not 
improve the regression estimates. In fact, the coefficient estimate of this variable is -0.074 with an 
insignificant t-ratio of - 0.73 
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levels of significance. Holding the export price constant, a one percent increase 
(decrease) in the real exports increases (decreases) government oil revenue by 0.632 
percent in the immediate period and by 0.735 percent in the following first period. 
Furthermore, holding the real exports constant, a one percent increase (decrease) in the 
export price leads to 1.0 10 percent increase (decrease) in government oil revenue. 
3.2.1.2 The function for government non-oil revenue 
Government non-oil revenue consists of the comPulsory right to be taken from 
the property in accordance with the Islamic law named "zakat", and fees on services 
provided by government agencies. In general, government non-oil revenue has a direct 
relation with the income available to the domestic economy. TNs variable is, therefore, 
utilised as the explanatory variable in formulating the function for government non-oil 
revenue as follows: 
GNRt = a5 + b5 NDIt + u5t (3.11) 
where GNRI is government non-oil revenue in billions of current Saudi riyals; NDIt (= 
RDIt * Pt) is the income available to the domestic economy or the absorptive capacity in 
billions of current Saudi riyals, and ust is an error term. In addition, the coefficient bj is 
theoretically expected to be positive. 35 
The OLS regression estimates of (3.11) for the 1971 - 1994 sample period are as 
follows (the standard errors are in parentheses and the t -values are in brackets): 
GNRt = 1.344 + 0.103 NDIt 
(2.861) (. 0095) 
[ 0.471 [10.861 
R2=0.843, DW = 0.91. 
As seen, these estimates suffer from a first-order autocorrelation problem as 
35 This formulation is consistent with Vaez-Zadeh (1989, p. 355) in the case of Venezuela. 
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indicated by the calculated Durbin-Watson, 0.91 (the five percent lower- and upper- 
bound Durbin-Watson critical values are 1.273 and 1.446). Again, the function for the 
non-oil revenue in (3.11) is static, implying that the effect of income on government non- 
oil revenue is completed within the immediate period. In what follows, we show that this 
assumption is incorrect, reflecting itself in the first-order autocorrelation problem. 
To this end, we specify a dynamic function for non-oil government revenue, 
where the effect of income on government non-oil revenue is distributed over time based 
on a geometrically declining pattern. That is, 
GNRt = a5y5 + b5y5 NDIt + (1 - y5) GNRt-j + UR (3.12) 
where b57s and b5 arc, respectively, the short- and long-run effects of nominal income 
available to the domestic economy on government non -oil revenue; ys is the speed of 
adjustment and is assumed to be between zero and one to ensure that the function for the 
non-oil government revenue is dynamically stable. 
The OLS regression estimates of (3.12) for the 1971 - 1994 sample period are as 
follows (the standard errors are in parentheses and the t-values are in brackets): 
GNRt = 1.800 + 0.054 NDIt + 0.456 GNRt-j 
(2.502) (. 0192) (. 1621) 
[ 0.72) [2.84] [2.81] 
R2=0.886, DW = 1.81, Durbin-h = 0.75. 
Based on the calculated Durbin-h statistic, 0.75, the null hypothesis of no first- 
order autocorrelation problem is accepted at the ten percent or lower level of significance 
(the ten percent critical z -value is 1.282). However, a closer look at the residual plots 
suggests the inclusion of two dummy variables in the above function for government non 
-oil revenue. The first dummy variable, D82 (equal to one for 1982 and zero otherwise), 
is included to capture the peak in the government non-oil revenue in 1982. The second 
dummy variable, D9394 (equal to one for 1993 - 94 and zero otherwise), is included to 
capture the downward shift in the function due to the decline in the government non-oil 
revenue from a number of import related fees and charges. Specifically, as mentioned 
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before, the Saudi government was successful in bringing down the current account deficit 
through declining imports during 1993 - 1994. This success, however, has had the side 
effect of reducing the government non-oil revenue from import-related fees and 
charges, 36 which is captured by the dummy variable, D9394. 
The inclusion of these two dummy variables in (3.12) results in the follovAng 
function for non-oil government revenue: 
GNRt = a5075 + a5ly5 D82 + a52y5 D9394 + býy5 NDIt 
+(I-ys)GNRt-, +u5t. 
The OLS regression estimates of (3.13) for the 1971 - 1994 sample period are 
reported below (the standard errors are in parentheses and the t-values are in brackets): 
GNRt = 1.741 + 18.978 D82 - 7.319 D9394 + 0.057 NDIt + 0.424 GNRt-j 
(1.593) (3.862) (2.970) (. 0130) (. 1048) 
[1.09] [4.91] [-2.46] [4.401 [4.05] 
R2=0.960, DW = 1.95, Durbin-h = 0.14, 
LM test = 4.19, White's test = 9.28, Jarque-Bcra normality test = 0.65. 
As seen, the inclusion of the dummy variables significantly increases the 
coefficient of determination, R2, from 0.886 in (3.12) to 0.960 in (3.13). These estimates, 
again, indicate the absence of the first-order autocorrelation problem, as the calculated 
Durbin-h statistic, 0.14, falls below the ten percent critical z-value, 1.282. In addition, 
the joint null hypothesis of no first- and higher-order autocorrelation problem cannot be 
rejected, since the LM test calculated X 2_statistic, 4.19 with a P-value of 12.32 percent, is 
insignificant. The null hypothesis of homoscedasticity cannot be rejected either, since, 
based on the White test, the calculated X 2_statistic, 9.28, is insignificant with a P-value of 
15 percent. Furthermore, using the Jarque-Bera normality test, the calculated test statistic 
is 0.65 with a P-value of 72.31 percent which is well above the ten percent reasonable 
level of significance. Accordingly, the null hypothesis that the error term is normally 
36 See Presley (1996a, p. 3) 
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distributed is accepted. 37 
Based on the above regression estimates, as indicated by the coefficient of 
determination, R2,96 percent of the sample variations in government non-oil revenue is 
explained by the explanatory variables. In addition, the coefficient estimates on all 
explanatory variables have the theoretically correct signs and are significantly different 
from zero at reasonable levels of significance. For example, the estimated coefficient of 
adjustment, 0.424, while greater than zero, is significantly less than one. 38 This indicates 
that the estimated function for government non-oil revenue is dynamically stable. 
Accordingly, the speed of adjustment is i5 = 0.576 (= I-0.424), implying that 57.6 
percent of the effect of a change in the nominal absorptive capacity on government non- 
oil revenue occurs in the immediate year and the rest of the effect occurs over the 
follov, ing years with a geometrically declining pattern. To be more specific, the short- 
and long-run effects are, respectively, 0.057 and 0.099. This indicates that SR 1.0 billion 
increase (decrease) in the real absorptive capacity increases (decreases) government non- 
oil revenue by SR 0.057 billion in the immediate period (short-run) and by SR 0.099 
billion in the long-run (see Table 3.1 for more details). 
37 One may argue that the nominal non-oil GDP, NGDPN,, may be more relevant in the function for 
government non-oil revenue than the nominal income available to the domestic economy, NDI, However, 
when replacing NDI, in (3.13) by NGDPN,, the standard error of regression increases from 3.6607 to 
4.0813. This is expected since, as indicated in footnote 12, the non-oil GDP is a portion of the income 
available to the domestic economy. 
39 The t-ratio for testing the null hypothesis that the parameter estimate on the lagged dependent variable, 
(1-ys), is equal or greater than one, H 0: (1-ys) ý: 1.0, is 5.50 (= 0.576/0.1048). As seen, this t-ratio is highly 
significant, leading to the conclusion that the coefficient on the lagged dependent variable is less than one. 
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Table 3.1. 
The distributed effects of the absorptive capacity on government non-oil revenue 
impact cumulative 
year effects effects 
immediate 0.057 0.057 
first 0.024 0.081 
second 0.010 0.091 
third 0.004 0.095 
long-run 0.099 
0.057 
0.024 
0.010 
0.004 
years 
123.... 
.. 
Figure 3.1: The pattern of the effect of the absorptive capacity on government 
non-oil revenue 
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3.2.2 The function for government expenditure 
As indicated in the previous two chapters, government expenditure, as a policy 
variable, has been playing an important role in the Saudi economy. It is, therefore, 
important for our study to adequately investigate the behaviour of this variable. 
In Chapter 1, we analysed the Saudi economy after 1970. Our analysis revealed 
that the rush toward development and economic diversification tied the level of 
government expenditure too closely to government revenue received from oil. This 
suggests that the function for government expenditure should include government oil 
revenue as a relevant explanatory variable. Accordingly, the follo'Aing regression 
function for government expenditure is specified: 39 
In GEXt = a6 + b6 In GORt + U6t 
where U6t is an error term; and the coefficient b6, defined as the elasticity of government 
expenditure with respect to government oil revenue, is expected to be positive. 
The OLS regression estimates of (3.14) for the 1971 - 1994 sample period are as 
follows (the standard errors are in parentheses and the t-values are in brackets): 
In GEXt = 0.070 + 1.045 In GORt 
(. 6443) (. 1408) 
[0.111 [7.42] 
R2=0.715, DW = 0.33. 
As indicated by the calculated Durbin-Watson, 0.33, we cannot accept the null 
hypothesis of no first-order autocorrelation problem (the five percent lower- and upper- 
bound Durbin-Watson critical values are 1.273 and 1.446). Again, the implicit 
assumption underlying the static formulation of the above function is that the effect of 
government oil revenue on government expenditure is completed within the immediate 
period. This assumption may not be correct, reflecting itself in the first-order 
39 Our data do not suggest that this relationship is an identity. In addition, as shown in (3.16), (i) the 
relationship is subject to a shift as captured by D82, and (ii) the effect of government oil revenue on 
government expenditures is distributed over time. 
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autocorrelation problem. 
In an attempt to investigate the validity of this assumption, we specify a dynamic 
function for government expenditure, where the effect of government oil revenue on 
government expenditure is distributed over time, based on a geometrically declining 
pattem. That is, 
In GEXt = a6y6 + b676 In GORt + (I - y6) In GEXt-, + U6t (3.15) 
where b6y6 and b6 are, respectively, the short- and long-run elasticities of government 
expenditure with respect to government oil revenue; 76 is the speed of adjustment and is 
assumed to be between zero and one to ensure that the function for government 
expenditure is dynamically stable. 40 
The OLS regression estimates of (3.15) for the 1971 - 1994 sample period are as 
follows (the standard errors are in parentheses and the t-values are in brackets): 
In GEXt = 0.150 + 0.354 In GORt + 0.654 In GEXt-i 
(. 1981) (. 0643) (0449) 
[0.761 [5.501 [14.561 
R2=0.974, DW = 2.12, Durbin-h = -0.29. 
The inclusion of the lagged dependent variable significantly increases the 
coefficient of determination, R2, from 0.715 in (3.14) to 0.974 in (3.15). More 
importantly, however, based on the calculated absolute value of the Durbin-h statistic, 
0.29, the null hypothesis of no first-order autocorrelation problem cannot be rejected at 
the ten percent or lower level of significance (the ten percent critical z-value is 1.282). In 
an attempt to fin-ther improve these regression results, we look at the residual plot to see 
if the relationship has been subjected to any significant shift. Our inspection indicates 
that the relationship in (3.15) has, in fact, undergone a significant downward shift in 
1982. This downward shift, however, may reflect the Saudi government extra efforts in 
reducing the budget deficit in light of declining oil revenue. 
40 For a shniIar specification, see Aghevii and Sassanpour (1982) in the case of Iran, Sassanpour (1985) 
in the case of Indonesia, and Vaez-Zadeh (1989) in the case of Venezuela. 
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In order to account for this shift, the function for government expenditure in 
(3.15) is respecified by including the dummy variable, D82 (equal to one for 1982 and 
zero otherwise), as follows: 
In GEXt = a6076 + a6,76 D82 + b676 In GORt 
G- YO In GEX, 
-, 
+ U6t (3.16) 
The OLS regression estimates of (3.16) for the 1971 - 1994 sample period are 
reported below (the standard errors are in parentheses and the t-values are in brackets): 
In GEXt = 0.080 - 0.430 D82 + 0.357 In GORt + 0.670 In GEXt-, 
(. 1750) (. 1569) (. 0562) (. 0397) 
[0.46] [-2.74] [6.351 [16.88] 
R2=0.98 1, DW = 2.03, Durbin-h =-0.08, 
LM test = 0.02, White's test = 3.61, Jarque-Bera normality test = 2.97. 
The absence of a first-order autocorrelation problem is confirmed based on the 
calculated absolute value of the Durbin-h statistic, 0.08, at the ten percent or lower level 
of significance (the ten percent critical z-value is 1.282). The results from the LM test of 
serial correlation also reveals the absence of a first- as well as a higher-order 
autocorrelation problem; the calculated X 2_statistic for this test is 0.02 with the P-value of 
99.19 percent which is highly insignificant. The null hypothesis of homoscedasticity 
cannot be rejected either, since, based on the White test, the calculated X2_Statistic, 3.61, 
is insignificant with a P-value of 60 percent. 41 Furthermore, the calculated Jarque-Bera 
normality test statistic is 2.97 with a P-value of 22.61 percent which, again, is 
insignificariL leading to the acceptance of the null hypothesis that the error term is 
nonnally distributed. 
Based on the above regression estimates, as indicated by the coefficient of 
determination, R2,98.1 percent of the sample variations in the logarithm of government 
41 The specification of the function for the government expenditure in logarithms helps to alleviate the 
problem of heteroscedasticity (see Gujarati, 1995, p. 386, on this issue). In other words, when the function 
is estimated in a linear form, heteroscedasticity becomes a serious problem. Based on the White testý for 
example, the calculated X2-statistic is 12.80 which is significant at the one percent level of significance. 
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expenditure is explained by the explanatory variables. In addition, the coefficient 
estimates on all the explanatory variables have the theoretically correct signs and are 
significantly different from zero at reasonable levels of significance. The estimated 
coefficient of adjustment, 0.670, while greater than zero, is significantly less than one. 42 
This indicates that the estimated ftinction for government expenditure is dynamically 
stable. Accordingly, the speed of adjustment is i6=0.330 (= I-0.670), implying that 
33 percent of the effect of a change in government oil revenue on government 
expenditure occurs in the immediate year, and the rest of the effect occurs over the 
following years with a geometrically declining pattern. The short- and long-run 
elasticities are, respectively, 0.357 and 1.081. This indicates that a one percent increase 
(decrease) in government oil revenue increases (decreases) government expenditure by 
0.357 percent in the immediate period (short-ran) and by 1.081 percent in the long -run 
(see Table 3.2 for more details). 
42 The t-ratio for testing the null hypothesis that the coefficient on the lagged dependent variable, (I-y6), 
is equal or greater than one, HO : (1-y6) ý: 1.0, is 8.31 (-- 0.330/0.0397). As seen this t -ratio is highly 
significant, leading to the rejection of the above null hypothesis. 
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Table 3.2. 
The distributed elasticities of government oil revenue 
on government expenditure 
impact cumulative 
year elasticities elasticities 
immediate 0.357 0.357 
first 0.239 0.596 
second 0,160 0.756 
third 0,107 0.863 
long-run 1.081 
Figure 3.2: The pattern of the effect of government oil revenue on government 
expenditure 
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3.3 The aggregate demand model revisited: a summary 
Our examination of the monetary sector (in Chapter 2) and the foreign and 
government sectors (in the present chapter) enables us to form the complete model of the 
aggregate demand for the Saudi economy. This is done by combining the formulated 
behavioural equations and identities characterising the monetary, foreign, and 
govemment sectors as follows: 
1. The velocity function: 
In Vi =- aly, - d, 71 In (GORt/GEXt-1) + (1-yi) Vt-j + ult 
2. The money supply function: 
AMt = a20 + a2l D717589 + a22 D828392 + b2 BPt + C2 (GEXt - GTRt) 
d2 A(RGDPNj * PGDPNt) + u2t 
3. The absorptive capacity identity: 
In RDlt = In Vt + In (Mt / Pt) 
4. The balance of payments identity: 
BPt = (REXTt * PEXTt) - (RIMTt * PIMt) + CAPFt 
5. The demand function for imports: 
In RIMTt = a30 + a31 D9394 + b3 In RDIt + C3 In (GO"IM), 
dj ln(PIN"GDPN)t + UR 
6. The goverranent total revenue identity: 
GTRt = GORt + GNRt 
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7. The function for government oil revenue: 
In GORt = a40 + a4l D9394 + b40 In REXTt + b4l In REXTt-j 
C4 In PEXTt + U4t 
8. The function for goverranent non -oil revenue: 
GNRt = a5oy5 + a5175 D82 + as2ys D9394 + bsy5 (RDlt*Pt) 
y5) GNRt-j + u5t 
9. The function for government expenditure: 
In GEXt = a60Y6 + a6ly6 D82 + b6y6 In GOR, 
(1 - y6) In GEXt-, + U6t 
10. The total real GDP identity: 
RGDPt = RDIt + (REXTt - RIMTt) 
This model for the aggregate demand specifies a relationship between the real 
absorptive capacity, RDII, and the general prices, Pt. Accordingly, with REXTj, PEXTt, 
PIMI, and CAPFt being determined exogenously, the above aggregate demand model 
includes more endogenous variables than equations. Specifically, the model includes ten 
equations with thirteen endogenous variables: Vt, Mt, RDIt, BPt, RIMTt, GTRt, GORt, 
GNRt, GEXt, RGDPt, RGDPNt, Pt, and PGDPNt. The first ten endogenous variables 
are determined based on the specified equations and identities within the aggregate 
demand model. The last three endogenous variables, RGDPNt, Pt and PGDPNt, 
however, cannot be endogenously determined in the absence of the aggregate supply 
model. Accordingly, the subject of the next chapter is to formulate and estimate the 
aggregate supply model of the Saudi economy. 
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Chapter 4. 
On the formulation of the aggregate supply model 
The aggregate demand model presented in the conclusion section of Chapter 3 
cannot by itself describe the working of the Saudi Arabian economy. This is because, as 
we have seen, the behaviours of such important variables as the non-oil output, 
RGDPN,, the non-oil GDP price level, PGDPN,, and the general price level, P, are not 
yet explained. In order for these variables to be endogenously determined within our 
macroeconometric model, it is necessary to formulate the dynamics of prices (inflation) 
and output from the supply side of the economy. Therefore, it is the purpose of this 
chapter to concentrate on the formulation and estimation of the aggregate supply model 
of the Saudi economy. 
As we have already discussed in Chapter I of this study, the aggregate supply of 
the Saudi economy, defined by the real total GDP, consists of the oil and non-oil 
production measured, respectively, by the real oil GDP, RGDPO, and the real non -oil 
GDP, RGDPN,. The distinction between oil and non-oil sectors emphasises the sharp 
difference in the behaviour of oil from non -oil production. For example, the level of oil 
production in the Saudi economy is mainly determined by the international demand and 
supply conditions for crude oil. By contrast, however, as we shall see, the level of non- 
oil production is mainly determined within the domestic economy. 
The outline of this chapter is as follows: Section 4.1 combines the non-oil 
production and non -oil labour sectors of the economy to formulate the non -oil supply 
function. This supply function, as we shall see, relates the non-oil price inflation to the 
non-oil production based on the Phillips (1958) curve methodology. ' The estimation of 
the derived function reveals a theoretically consistent upward -sloping supply curve for 
the non-oil sector. Section 4.2 investigates the working of the oil production sector of 
the Saudi economy. In other words, this section formulates and then estimates the 
function for the real oil GDP with the real exports utilised as the explanatory variable. 
The real exports, REXT,, is taken to be exogenous, since a large portion of it includes 
' Utilising British data from 1861 - 1957, Phillips (1958) showed that the unemployment rate tended to be high when the nominal wage inflation rate was low, and vice versa. This relationship is utilised in this 
chapter as the basis for deriving the non-oil supply function. 
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the exports of crude oil and oil refinery products which are determined by the 
government through negotiations with other OPEC countries and the world's demand 
and supply conditions for crude oil. ' 
Section 4.3 further specifies the equilibrium condition of our macroeconometric 
model by setting the aggregate demand equal to the aggregate supply. It is from this 
equilibrium condition that the real non-oil GDP will be endogenously determined as the 
difference between the aggregate demand and the real oil GDP. This is in line with the 
argument that it is the intersection of the aggregate demand and the aggregate supply that 
determines such variables as the absorptive capacity of the economy, the non-oil output 
or GDP, the non-oil GDP prices, and, ultimately, the geneml prices as explained in 
Section 4.4. 
More specifically, Section 4.4 completes the specification of our model in this 
chapter, by further investigating the behaviour of the general price level. This is done by 
first formulating and then estimating the function for the general price level (or the 
implicit price deflator for the absorptive capacity) with the non-oil GDP price level and 
the import price level utilised as the explanatory variables. The regression estimates of 
this function reveals that the general price level is a weighted average of non-oil GDP 
prices and import prices. As one may expect, our regression estimates also confirm that 
the general price level is largely influenced by the non-oil GDP price level with a nearly 
75 percent contribution. The contribution of the import price level to the general price 
level, however, is shown to be nearly 25 percent which is relatively high. Tbis, however, 
signifies the dependence of the Saudi Arabian economy on imported goods and services 
in satisfying the private and public sectors' demand for both consumption and investment 
goods including machineries and raw materials utilised in the process of domestic 
production. 
Section 4.5 finally summarises the chapter by bringing together the identities and 
the formulated behavioural equations characterising the non-oil and oil production 
sectors to form the aggregate supply model of the Saudi economy. 
2 On the history of OPEC, oil policy, oil markets and prices, and the role of Saudi Arabia, see lJorsnell 
Paul and Mabro Robert (1993), Johany, Berne, and Mixon (1986, pp. 48 - 60), Stevens Paul (1982, pp. 
214 - 234), and Ortiz Rene G. (1982, pp. I- 15) 
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4.1 The non-oil supply function 
According to the Kingdom of Saudi Arabia: . 4chievements of the Development 
Plans, published annually by the Ministry of Planning, the non-oil output or GDP of the 
Saudi economy consists of agriculture, forestry and fishing; mining and quarrying; 
manufacturing; electricity, gas, and water; construction; trade, etc.; transport, storage and 
communication; finance, insurance, real estate and business services; community, social 
and personal services; and government services. ' 
As already indicated, the purpose of this study is to develop a macroeconometric 
model for the purpose of policy analysis and forecasting. In order to keep our model 
manageable and to the point, we shall concentrate on formulating the supply function for 
the sum of all productions other than oil through combining the non-oil production and 
the non-oil labour sectors of the Saudi economy. Avoiding a disaggregated approach, 
which attempts to formulate each single production sector, also helps us to avoid 
problems arising from limitations on the data availability. 
4.1.1 Formulation of the non-oil supply function 
The non-oil supply function of the Saudi economy, in the spirit of the Phillips' 
curve (Phillips, 1958) approach, relates the non-oil GDP price inflation to the rate of 
deviations of the actual real non-oil GDP from the normal or long-run level of real non- 
oil GDP with the economic agents' price inflationary expectations utilised as a shift 
variable. Following Dombusch, Fischer and Startz (1998), 4 we take four steps in 
deriving the supply fimction for the non-oil sector of the Saudi economy. 
As the first step, we specify the non-oil production function which relates the 
level of output measured by the real non-oil GDP, RGDPN,, to the level of employment 
of labour in the non-oil production sector, N,: 
' See for example, Kingdom of Saudi Arabia: Achievements of the Development Plans 1970 - 1998, 
(1998, pp. 227 -228) 
" See Dombusch, Fischer and Startz (1998, pp. 108 -I 10) 
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RGDPNt =aN, (4.1) 
where cc is called the input coefficient, or labour productivity. 
As the second step, we relate the price of output, measured by the non-oil GDP 
prices, PGDPN,, to the labour costs, W,, which is taken to be the main component of the 
total Production costs as follows: 
PGDPN, = (1 + z) * (W/a) (4.2) 
where (W/oc) is defined as the unit labour cost, and z is defined as the price mark-up. 
The assumption underlying (4.2) is that firms set prices as a mark-up, z, on labour costs. 
As argued by Dombusch Fischer and Startz (1998), "the mark-up over labour costs 
covers the cost of other factors of production that firms use, such as capital and raw 
materials, and includes an allowance for the firms'normal profits". ' 
As the third step, we specify the Phillips curve for the non-oil sector. 
Accordingly, the rate of wage inflation in the non-oil sector, ((W, - WJAVýJ, is taken 
to be negatively related to the deviations of the actual unemployment in the non-oil 
sector, U, from the corresponding natural rate of unemployment, U, *. That is, 
((Wt - W, -, )/Wt. ]) =- C(ul - ul) 
where c measures the responsiveness of wages to the actual unemployment; and c is 
theoretically expected to be positive, emphasising the trade-off between the wage 
inflation rate and the actual unemployment rate. 
Rewriting this relationship, we have 
wt = wt-, [I -c (ut - ut*)] 
(4.3) 
which indicates that for wages to rise above the previous period's level, the actual 
unemployment must fall below the natural rate. 
5 See Dombusch Fischer and Startz (1998, p. 109) 
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We then define the deviation of the actual unemployment rate from the natural 
rate of unemployment, U, - U, *, in terms of the level of employment in the non-oil 
production sector as follows 
U, - U, * = (N, * - NýINI* (4.4) 
where N, measures the actual level of employment in the non-oil sector, and N, * is the 
corresponding full-employment level. 
Substituting (4.4) into (4.3), we have 
W, = W, -, 
[I +c ((N, - N, *)IN, ')] (4.5) 
which is essentially the Phillips curve defining, instead, a relationship between the wage 
this period, the wage last period, and the actual level of employment. 
As the fourth and last step, (4.5) is combined with (4.1) and (4.2) to obtain the 
supply function for the non-oil sector, which defines a relationship between the price of 
non-oil output, PGDPN,, and the level of non-oil output, RGDPN,, as follows: 
PGDPNt=PGDPNt-, [I+c((RGDPN, -RGDPNt*)/RGDPN, *)] (4.6) 
where RGDPN, * is defined as the normal or long-run level of output in the non-oil 
production sector of the economy. Given that c is a positive coefficient, the non-oil 
supply curve, as theoretically expected, is upward-sloping. Defining RGDPN, * as the 
full-employment level of the non-oil output, there is no change in prices, PGDPN, = 
PGDPN, 
-,, when the non-oil production sector of 
the economy is operating at full- 
employment, RGDPN, = RGDPN, *. At higher levels of non-oil output, there is 
overemployment, implying that prices this period will be higher than those last period. 
The converse is also true. More specifically, if the non-oil output is maintained above 
the full-employment level, then over time the production costs including wages continue 
to rise, and the production cost increases are passed on as increased prices. 
For the purpose of estimation, the aggregate supply function in (4.6) is rewritten 
as follows: 
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0 
PGDPN, =a7+b7(ln RGDPN, - In RGDPN, *) 
+U7, (4.7) 
0 
where PG D PN, which is generated as Aln PGDPN,, measures the non-oil GDP price 
inflation rate; (In RGDPN, - In RGDPN, *) measures the rate of deviation of actual real 
non-oil GDP, RGDPN,, from the normal or long-run real non-oil GDP, RGDPN, *; and 
U7, is an error term. The coefficient b7 measures the responsiveness of the non-oil GDP 
price inflation rate to the rate of deviation of actual real non-oil GDP from the normal or 
long run real non-oil GDP. Furthermore, as we have discussed above, this coefficient, 
b, is theoretically expected to be positive. 
The non-oil supply function in (4.7), however, is not yet complete, since it does 
not include the inflationary expectations as a shift variable. According to Friedman 
(1968,1977) and Phelps (1967,1968), the Phillips curve in (4.3), and, therefore, the non- 
oil supply function in (4.7) would shift over time as economic agents including workers 
and firms become used to and begin to expect continuing inflation. " On the basis of this 
argument, therefore, (4.7) should be respecified as follows: 
00 
PG D PN, = a, + b7 (In RGDPN, - In RGDPN, *) 
+ C7 Pet + U71 (4.8) 
0 
where P, is defined as the inflationary expectations. This variable, therefore, measures 
what economic agents in year t expect the rate of inflation to be in year t+1. Other 
things equal, the coefficient c7 measures the responsiveness of the non -oil GDP price 
inflation to the inflationary expectations. As seen, the formulation in (4.8), following 
Friedman and Phelps, accounts for the effects of changes in inflationary expectations on 
the non-oil supply curve! For example, it is theoretically expected that the coefficient c7 
' Also, see Andersen (1989) for a review of both theory and modem empirical analysis supporting the 
Friedman and Phelps view. 
' The inclusion of the inflationary expectations variable, following Friedman and Phelps, leads to the 
distinction of the short - run and long - run supply curves. In the short -run when inflationary expectations 
are constant or do not change much and differ from the actual inflation, we have the short-run upward 
sloping supply curve. In the long-run, when the actual rate of inflation adjusts to the corresponding 
expected rate and the economy produces at full-employment, then we have the long-run supply curve 
which indicates that the level of output is independent of the actual inflation rate. This argument, 
consistent with Friedman and Phelps, implies that the supply curve is positively sloped in the short-run, but 
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be positive. An increase in the expected inflation rate, therefore, will shift the non-oil 
supply curve upward and to the left, a situation that is called stagflation. A decline in the 
expected inflation rate, on the other hand, will shift the non-oil supply curve downward 
and to the right, a situation that is called deflationary growth. '-` 
In order to be able to estimate the non-oil supply function in (4.8), as the first 
step, we need to measure the inflationary expectations variable, Pe,. It is important to 
0 
note that the inflationary expectations are not observable, and, therefore, one needs to 
make an assumption on which to base the generation of this variable. In this study, we 
assume that economic agents set their expected rate of inflation equal to the previous 
0 
year's actual rate of inflation, P,,, which is known at year t. Accordingly, we can write 
00 
p"tp t-19 
0 
Where P', =A In P', 
0 
Or P t-, -2 (In P, -, - 
In P, -2) 
%rith P, as previously defined, representing the general price level measured by the 
implicit price deflator for the absorptive capacity. 
As the second step, we need to measure the normal or long-run level of real non- 
oil GDP, RGDPN, *. Again, it is important to note that the normal or long-run level of 
real non-oil GDP is not observable, and, therefore, one needs to make an assumption on 
which to base the generation of this variable. In this study, in line with Friedman (1970, 
it turns out to be vertical in the long-run. See Dombusch and Fischer (1990, p. 516) for further discussion 
of this issue. The long-run situation is not likely to happen in our case, since, as we shall see, (i) the 
inflationary expectations variable in (4.8) is generated based on the general price level, while the 
dependent variable in (4.8) is the non-oil price inflation variable, and (ii) the coefficient ol happens to be 
significantly different from one. See footnote 14 below. 
' Within the Phillips curve methodology, stagflation refers to periods in which both inflation and 
unemployment increase at the same time, resulting in a shift in the Phillips curve to the right. Deflationary 
growth, on the other hand, refers to periods in which both inflation and unemployment decline at the same 
time, resulting in a shift in the Phillips curve to the left. 
9 For similar specification of the non-oil supply function for Venezuela, see Khan (1976) and Vaez- 
Zadeh (1989). In the case of the Philippines, see Otani (1975) 
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1971), we assume that RGDPN, * is determined by the previous years' actual levels of 
real non-oil GDP based on a geometrically declining pattern. " That is, 
RGDPN, " = co RGDPN, j + (o(l - co)RGDPN, 2 + co(I - co)'RGDPN,. 3 (4-9) 
where the weight for RGDPN,,, co, is assumed to be between zero and one, O< co_-51, 
implying that the actual real non-oil GDP in the recent past has a more powerful role in 
the determination of the normal or long-run level of real non-oil GDP than the actual real 
non-oil GDP in the more distant past. " 
4.1.2 Estimation of the non-oil supply function 
Before proceeding fin-ther, it is important to note that a closer look at the data 
suggests the inclusion of a dummy variable in the non -oil supply function in (4.8) for 
1974 - 75. More specifically, the dummy variable, D7475 (equal to one for 1974 - 75 
and zero otherwise), is included to capture the upward shift in the non-oil supply curve 
due to, perhaps, higher cost of production after the unexpected fourfold increase in oil 
prices in 1973/1974. 
The inclusion of this dummy variable in (4.8) results in the follo%king modified 
non-oil supply function: 
0 
PGDPN, =a7o + a7, D7475 
0 
+b7(ln RGDPN, - In RGDPN, *)+ 
C7 P et +U71 (4.10) 
Setting co equal to 1.0,0.9,0.8,..., 0.1, (4.9) gives us ten different series for the 
normal or long - run level of real non - oil GDP, RGDPN, 
*. Utilising these series one at a 
time, we obtain ten different regression estimates of the non-oil supply function in 
" More specifically, see Friedman (1971, p. 331, equation (22)). Also, see footnote 3 in Chapter 2 of 
this study. 
" Our empirical analysis indicates that increasing the number of lags beyond three years does not 
significantly improve the final regression estimates of the non-oil supply function. 
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(4.10). The regression estimates with the highest coefficient of determination, R', (or the 
lowest standard error of regression) in the absence of usual statistical problems are then 
chosen to be the best fitting estimates of the non-oil supply function of the Saudi 
economy. 
More specifically, the best fitting OLS regression estimates of (4.10) for the 
1971 - 1994 sample period are as follows (the standard errors are in parentheses and the 
t-values are in brackets): '2 
0 
PG D PNt 0.0 16 + 0.205 D7475 
(. 0113) (. 0217) 
[-1.39] [9.46] 
0 
0.503 (in RGDPN, - In RGDPN, 
*) + 0.318 P, 
(. 1301) (. 1030) 
[3.86] [3.091 
R'= 0.949, DW = 2.07, Co = 0.7, 
LM test = 0.53, White's test = 6.58, Jarque-Bera normality test = 3.36. 
As mentioned above, these regression estimates are referred to as the best fitting 
regression estimates, because, with the normal or long-run level of non-oil output, 
RGDPN, *, generated based on 6=0.7, 
RGDPNt'= 0.7 RGDPN, 
-, 
+ 0.21 RGDPN12 + 0.063 RGDPN, 
-3 
we obtain the highest R-squared or the lowest standard error of regression in the absence 
of the usual statistical problems such as autocorrelation and heteroscedasticity. " For 
example, based on the above regression estimates, the calculated Durbin-Watson 
12 The data are obtained from various issues of the Kingdom of Saudi Arabia: Achievements of the 
Development Plans. 
13 Alternatively, the logarithm of the long-run level of non-oil real GDP, In RGDPN*, is generated as 
the fitted values of an autoregressive integrated moving-avcrage (ARIMA) model of In RGDPN, [(see 
Mills, 1990, Chapter 9). 1 would like to thank Professor Terence C. Mills the Head of the Economics 
Department at Loughborough University for all his assistance and guidance throughout all this study]. Ile 
regression results of (4.10) based on an ARIMA (0,1,1) model of In RGDPN,, however, are inferior to the 
regression estimates of (4.10) presented above. This is, perhaps, because for the univariate time -series 
modelling to produce desirable estimates, we need to have a large number of observations. 
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statistic, 2.07, indicates that there exists no first-order autocorrelation problem (the five 
percent lower- and upper-bound Durbin-Watson critical values are 1.101 and 1.656). 
The results from the LM test of serial correlation also reveals the absence of a first- as 
well as a higher-order autocorrelation problem. The calculated X'-statistic for this test is 
0.53 with the P-value of 76.73 percent well above the ten percent reasonable level of 
significance. The null hypothesis of homoscedasticity is tested based on the White test. 
The calculated X'-statistic for this test is 6.58 with the P-value of 25 percent. This test 
statistic is also insignificant, indicating the absence of a heteroscedasticity problem. 
Furthermore, using the Jarque-Bera normality test, we cannot reject the null hypothesis 
that the error term is normally distributed. For example, the corresponding calculated 
test statistic is 3.36 with a P-value of 18.65 percent, which, again, is above the ten 
percent reasonable level of significance, indicating that the error term is, in fact, 
normally distributed. 
Based on the above regression estimates, the coefficient of determination, R', 
indicates that 94.9 percent of the total sample variations of the non-oil GDP price 
inflation is explained by the explanatory variables. In addition, the coefficient estimates 
of the explanatory variables, while significantly different from zero at reasonable levels 
of significance, have the theoretically correct signs. 
The coefficient estimate on (In RGDPN, - In RGDPN, *), for example, is 
positive, indicating a theoretically consistent upward-sloping supply curve for the non- 
oil sector. More specifically, other things equal, a one percent point increase (decrease) 
in the rate of the deviation of the actual real non-oil GDP from the normal or long-run 
real non-oil GDP leads to a 0.503 percent point increase (decrease) in the non-oil GDP 
price inflation rate. Furthermore, the coefficient estimate on the inflationary 
expectations variable, while positive as theoretically expected, is significantly less than 
one. " The implication of this finding is that, other things equal, a one percent point 
increase (decrease) in the inflationary expectations increases (decreases) the non-oil GDP 
price inflation rate by less than one percent point, or, more specifically, by 0.318 percent 
"' The t-ratio for testing the null hypothesis that c, is unity, I 10 : C7 = 1.0, is 6.62 (= 0.682/0.1030). As 
seen, this t-ratio is significant at the less than one percent level of significance, leading to the rejection of 
the null hypothesis in favour of the alternative hypothesis that C7 is significantly less than one. 
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point. "- 
16 
4.2 The oil production sector: the determination of the real oil GDP 
The aggregate production for the Saudi economy, as already discussed, consists 
of non -oil and oil production. In the above analysis, we looked at the behaviour of non- 
oil production or GDP in relation to non-oil GDP prices (or the supply function for the 
non-oil sector). In this section, however, we examine the behaviour of oil production, by 
formulating and then estimating the function for the real oil GDP, RGDPO,. 
Consistent with Looney (1982), " it is argued that the level of oil production in 
the Saudi economy is directly related to the amount of crude oil and refinery products 
that the country is able to export. " Accordingly, the follovAng behavioural function for 
the real oil GDP is specified: 
RGDPO, = a. + b, REXT, (4.11) 
where the coefficient b,, measures the effect on the real oil GDP of the real exports; and 
u., is an error term. 
The real exports, REXT, as the explanatory variable in (4.11) is taken to be 
exogenously determined. The reason for this treatment, as already noted, is that REXT, 
largely includes the exports of crude oil and refinery products determined by the 
government through negotiations with other OPEC countries based on the international 
demand and supply conditions for crude oil. It follows that the real oil GDP, according 
to (4.11), is essentially exogenously determined in our model. 
" Another implication of c, < 1.0, as we mentioned in footnote 7, is that one should not expect a 
vertical supply curve in the long-run in our case. This result is also consistent with Otani (1975, p. 758) 
who finds an estimated value of 0.32 for c7 when estimating the supply curve for the Philippines. 
16 Otani (1975, p. 758) also includes the import price inflation variable in the supply function as another 
shift variable. Our empirical examination, however, suggests that the inclusion of the import price 
inflation, AM PIM,, in (4.10) does not significantly improve the regression results. For example, the 
coefficient estimate on this variable is foundto be 0.123 with an insignificant t-ratio of 1.30 
17 See Looney (1982), p. 255 
" For a discussion of this issue in more detail, see also El Mallakh (1982b, pp. 50 54) and Metz (1993, 
pp. 151-152) 
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The OLS regression estimates of (4.11) for the 1971 - 1994 sample period are as 
follows (the standard errors are in parentheses and the t -values are in brackets): 
RGDPO, = -26.877 + 1.074 REXT, 
(8.658) (. 0370) 
[-3.10] [28.99] 
R2=0.974, DW = 0.45. 
As indicated by the calculated Durbin-Watson statistic, 0.45, these estimates 
suffer from a first-order autocorrelation problem (the five percent lower- and upper- 
bound Durbin-Watson critical values are 1.273 and 1.446). "' A closer look at the 
residual plot indicates an upward shift in the relationship over the 1993 - 1994 period. 
Accordingly, the dummy variable, D9394 (equal to one for 1993 - 1994 and zero 
otherwise) is included to account for this shift due to increasing domestic use of crude oil 
as an input in the domestic production of petrochemical and related products. " 
The inclusion of the dummy variable in (4.11) results in the folloving function 
for the real oil GDP: 
RGDPO, = a8o + as, D9394 + ba REXT, + u,,. 
The OLS regression estimates of (4.12) for the 1971 - 1994 sample period are as 
follows (the standard errors are in parentheses and the t-values are in brackets): 
RGDPO, = -26.031 + 27.333 D9394 + 1.060 REXT, 
(5.4785) (4.6885) (. 0236) 
[-4.75] [5.83] [45.02] 
W=0.990, DW = 0.52, 
19 In an attempt to correct for the f irst-order autocorrelation, the lagged dependent variable, RG DPO, I, is included in (4.11). Based on the regression estimates of the resulting function, this inclusion does not 
help to correct the problem, indicating that the lagged dependent variable is not empirically the relevant 
variable in the function for the real oil GDP. This is also true when the lagged dependent variable is 
included in the final specifications of the function for the real oil GDP in (4.12) 
20 See Metz (1993, p. 125) 
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LM test = 14.43, White's test = 4.91, Jarque-Bera normality test = 0.35. 
The inclusion of the dummy variable does little to eliminate the first-order 
autocorrelation problem, since the calculated Durbin-Watson statistic, 0.52, still falls in 
the autocorrelation problem region. Consistent with this result, the LM test statistic, 
14.43 with a P-vaIue of 0.07 percent, is highly significant. A closer look at the LM test 
results indicates the existence of both a first-order and a second-order autocorrelation 
problem. " To correct this problem, we have utilised the rho-transformation technique by 
including the first- and second-order autoregressive terms in (4.12). Accordingly, the 
following OLS regression estimates for 1971 - 1994 are obtained (the standard errors are 
in parentheses and the t-values are in brackets): 
RGDPO, = -27.34 + 20.536 D9394 + 1.069 REXT, 
(6.777) (3.859) (. 0279) 
[4.031 [5.32] [38.25] 
R2 = 0.997, DW = 1.68, p 1.196, p2 = -0.547, 
LM test = 2.16, White's test = 3.29, Jarque-Bera normality test = 0.11. 
where ý1 and ý2 are the first- and second-order autoregressive coefficient estimates with 
the standard errors of 0.1952 and 0.1837, respectively, and highly significant t-ratios of 
6.13 and - 2.98. 
Based on the calculated Durbin-Watson statistic, 1.68, die null hypothesis of no 
first-order autocorrelation problem is accepted at the five percent or lower level of 
significance. The joint null hypothesis of no first- and higher-order autocorrelation 
problem is tested based on the LM test. The calculated X-statistic for this test is 2.16 
with a P-value of 33.89 percent which is insignificant, leading to the acceptance of die 
joint null hypothesis and, therefore, supporting the absence of a first- and highcr-order 
autocorrelation problem. In addition, the null hypothesis of homoscedasticity cannot be 
" For example, the t-ratios on the coefficient estimates of the first and second lagged residual series in 
the LM test equation, are, respectively, 4.91 and - 2.00. These are highly significant, implying the 
existence of a first- and second-order autocorrelation problems. See the methodology section in Chapter I 
for the description of the LM test. 
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rejected, since, based on the White test, the calculated X'-statistic, 3.29 with a Nvalue of 
65 percent, is, again, insignificant. Furthermore, using the Jarque-Bera non-nality test 
the calculated test statistic is 0.11 with a Nvalue of 94.41 percent. This Nvalue is well 
above the ten percent reasonable level of significance, allovAng us to accept the null 
hypothesis that the error term is normally distributed. 22 
Based on the coefficient of determination, R2,99.7 percent of the total sample 
variations of the real oil GDP is explained by the explanatory variables. In addition, all 
the coefficient estimates are significantly different from zero at reasonable levels of 
significance. As indicated by the coefficient estimate on REXT, a one percent increase 
(decrease) in real exports leads to 1.069 percent increase (decrease) in the oil production 
measured by the real oil GDP. 
4.3 The equilibrium condition of the macrocconometric model 
Consistent with macroeconomic theory, it is the intersection of the aggregate 
demand curve and the aggregate supply curve that defines the equilibrium condition in 
our macroeconometric model of flic Saudi economy. nis intersection determines the 
levels of the aggregate demand and supply as well as prices. 
As shown in Chapter 3, the real total GDP was determined from die aggregate 
demand side as follows: 
RGDP, = RDIt + (REXT, - RIMTý 
where RGDP, is the real total GDP, RDIt is the sum of the private and public sectors' 
demand for consumption and investment goods and services (or the real absorptive 
capacity), REXT, is the real exports, and RIMT, is the real imports. 
From the aggregate supply side, however, the real total GDP, RGDP, consists of 
the real oil GDP, RGDPO,, the non-oil GDP, RGDPN,, and the real import duties, 
2' As noted above, we have utilised the rho-transformation technique by including the first- and second- 
order autoregressive terms in (4.12) to correct for the autocorrelation problem. The regression estimates of 
(4-12) based on the rho-transformation technique (reported above) are superior to the regression estimates 
of a more general form of the function for oil GDP. 
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RIMD,. " With the real import duties taken as exogenous, and having already determined 
the real oil GDP as a function of the real exports, the equilibrium condition below 
RGDP, (= aggregate demand) = RGDPN, + RGDPO, + RIMDt (= aggregate 
supply) will, then, help to determine the real non-oil GDP, essentially, as the difference 
between the real total and the real oil GDP as follows: 
RGDPN, = RGDP, - RGDPO, - RIMDt. 
Accordingly, our macroeconometric model not only satisfies the equilibrium 
condition (aggregate demand = aggregate supply), but also determines the real non-oil 
GDP, which, in turn, allows the determination of the non-oil GDP price level, PGDPN,, 
in (4.10). As we shall see in the next section, it is the non-oil GDP price level that will 
further help to determine the general price level. 
4.4 The function for the general price level: formulation and estimation 
The non -oil supply function in (4.10) basically determines the non-oil GDP price 
level, PGDPN,. In the conclusion section of Chapter 3, however, we indicated that, in 
order to complete our macroeconometric model, we need to also determine the behaviour 
of the general price level, P,. 
As already discussed, the general price level in this study is measured by the 
implicit price deflator of the absorptive capacity (or the income available to the domestic 
economy) as follows: 
P, = NDI, / RDI, 
where NDIt and RDIt are, respectively, the nominal and real absorptive capacity defined 
as the sum of the private and public sectors' expenditures on the consumption and 
investment goods and services as follows: 
" See for example Table 6 in Achievements of the Development Plans (1998, p. 223) 
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NDI, = NGDP, - (NEXT, - NIMT) 
and RDI, = RGDP, - (REXT, - RIMT) 
where NGDPt and RGDP, are, respectively, the nominal and real total GDP; NEXTt 
and REXT, are, respectively, the nominal and real exports; and NIMT, and RIMTt are, 
respectively, the nominal and real imports. 
Based on the above definitions, and since the consumption and investment goods 
and services are partly produced domestically and are partly imported, the general price 
level, Pt. is, therefore, expected to be influenced by the non-oil price level, PGDPN,, and 
the price level for imports, PIM,. 
Accordingly, the following function for the general price level is specified: 
P, = a. + bg PGDPN, + cg PIM, + ug, 
where u,, is an error term. The coefficients b. and eq measure, respectively, the 
contribution of the non-oil GDP prices and the import prices to the general price level. 
These contributions or weights are, however, expected to be positive and add up to one. 
The OLS regression estimates of (4.13) for the 1971 - 1994 sample period are as 
follows (the standard errors are in parentheses and the t-values are in brackets): " 
P, = 0.050 + 0.818 PGDPN, + 0.140 PIM, 
(. 0331) (. 0714) (. 0832) 
[1.531 [11.461 [1.69] 
R2=0.987, DW = 0.90. 
As seen, the problem with these estimates, as indicated by the calculated Durbin- 
Watson statistic, 0.90, is a first-order autocorrelation problem (the five percent lower- 
and upper-bound Durbin-Watson critical values are 1.188 and 1.546). A closer look at 
the residual plot, however, indicates that the relationship in (4.13) has undergone a 
"' Ile real absorptive capacity, real non -oil GDP, real imports, and real exports are all measured in 
million Saudi Fjyals at 1984 constant prices. Accordingly, the price indices, Pp PGDPN,, PIM, and 
PEXT, arc all equal to one for 1984 
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downward shift for 1993 - 1994. Accordingly, the dummy variable, D9394 (equal to 1.0 
for 1993 - 1994, and zero otherwise), is included to account for this shift due mainly to 
declines in sub-indices for food, fabrics and apparel, house furnishings, medical care, 
entertainment, and education. 25 
The inclusion of the dummy variable in (4.13) results in the follovAng function 
for the general price level: 
P, = ago + ag, D9394 + bg PGDPNt + eg PIM, + ug, (4.14) 
The OLS regression estimates of (4.14) for the sample period of 1971 - 1994 are 
as follows (the standard errors are in parentheses and die t-values are in brackets): 
Pt = 0.000 1-0.104 D9394 + 0.757 PGDPN, + 0.252 PlMt 
(0231) (. 0187) (. 0471) (. 0570) 
[0.01] [-5.56] [16.081 [4.411 
R2= 0.995, DW = 1.63, RSS =. 010083, 
LM test = 0.8 1, White's test = 6.44, Jarque-Bera, normality test = 5.60. 
These regression estimates no longer suffer from a first-order autocorrclation 
problem. For example, based on the calculated Durbin-Watson statistic, 1.63, tile null 
hypothesis of no first-order autocorrelation problem is accepted at the lower than five 
percent level of significance. Furthermore, based on the LM test, the joint null 
hypothesis of no first- and higher-order autocorrelation problem cannot be rejected. For 
example, the LM test calculated X-statistic is equal to 0.81 with a 11-value of 66.83 
percent which is highly insignificant, indicating the absence of a first- and higher- 
autocorrelation problem. The null hypothesis of homoscedasticity is also accepted, since, 
based on the White test, the calculated X-statistic, 6.44, has an insignificant P-valuc of 
27 percent. Furthermore, using the Jarque-Bera test of normality, the null hypothesis 
that the error term is normally distributed cannot be rejected at the five percent or lower 
" See Saudi Arabian Monetary Agency (SAMA), 1994, Statistical Summary, p. 25 
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levels of significance. "- 
27 
The above regression estimates indicate that 99.5 percent of the total sample 
variations in the general price level is explained by the explanatory variables. In 
addition, the coefficient estimates on all the explanatory variables are significantly 
different from zero at reasonable levels of significance. Based on these estimates, the 
contribution of the non-oil GDP price level to the general price level is 75.7 percent. The 
contribution of the import price level to the general price level, however, equals 25.2 
percent. Given the openness of the Saudi economy, the relatively large contribution of 
the import prices seems reasonable. More specifically, this signifies the dependence of 
the Saudi economy on imported goods and services in satisfying the private and public 
sectors' demand for both consumption and investment goods including machineries and 
raw materials utilised in the process of domestic production. 
More interestingly, however, is that the weights on the price indices (PGDPN, 
and PIM), as expected, add up to nearly one; or 1.009 (= 0.757 + 0.252). In testing the 
null hypothesis HO : bg + cq = 1.0, the calculated F-statistic is found to be F(1,20) = 
0.20. " This calculated F -statistic is highly insignificant, since it is well below the ten 
percent critical F -value of 2.97. This, therefore, leads to the conclusion that the null 
hypothesis H,, : bg + eq = 1.0 cannot be rejected at any reasonable level of signiricance, 
and that the general price level is, in fact, a weighted average of the non-oil GDP price 
level and the import price level. 
26 In the case of the Philippines, Otani (1975) includes also the export price level as an explanatory 
variable in the function for the general price level. The inclusion of the export price level, PEXT,, in either 
(4.13) or (4.14), however, does not significantly improve the regression estimates. For example, the 
coefficient estimate of PEXT, when included in (4.13) is 0.050 with an insignificant t-ratio of 1.42. The 
coefficient estimate of PEXT, when included in (4.14) is 0.024 with an insignificant t-ratio of 1.02 
2' For a variant specification of the general price level in the case of Venezuela, see Vaez-Zadeh (1989, 
p. 353) 
25 In testing the above null hypothesis, the function for the general price level in (4.14) is respccified by 
imposing the restriction b, =I-c, T'his results in the following restricted function for the general price 
level: 
(P, - PGDPNý ý ago + agi D9394 + c, (PIM, - PGDPN) + u, (4.15) 
The residuals sum squares from estimating this restricted function is, RSS' - 0.010183. The 
residuals sum squares from the estimated unrestricted function in (4.14) is RSS' - 0.010083. Given that 
the number of restriction, m, is one, and the degrees of freedom in the unrestricted function in (4.14), n-k, 
is twenty, then based on the following formula: 
Calculated F(m, (n-k)) = [(RSS' -RSS')/m]/[RSS/(n-k)] 
the calculated F(1,20) is 0.20. See Gujarati (1995, p. 258) 
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4.5 The aggregate supply model: a summary 
Because of the distinct nature of production in the oil and non-oil sectors of the 
Saudi economy, in this chapter we have examined the behaviour of oil and non-oil 
production separately. In order to conclude this chapter, however, in this section, we 
shall combine the oil and non-oil sectors to present the complete model of the aggregate 
supply for the Saudi economy. This is done by bringing together tile formulated supply 
function for the non-oil sector, the formulated function for the real oil GDP, the 
equilibrium condition from which the real non-oil GDP is determined, the formulated 
function for the general price level, and the related identities as follows: 
1. The non-oil supply function: 
00 
PG D PN, = a7(, + a7l D7475 + b, (In RGDPN, - In IIGDPN, *) + c7 P 't + u,, 
2. The non-oil GDP price identity: 
0 
In PGDPN, = PG D PNt + In PGDPN, j 
3. The normal or long-run level of non-oil output identity: 
RGDPN, * = co RGDPN,., + co(I - co) RGDPN, -2 
+ (00 - co)2 RGDPN, 3 
4. Inflationary expectations identity: 
00 
P*t= P., 
5. General price inflation rate identity: 
0 
Pt = In (PVPt-, ) 
6. The function for the real oil GDP: 
RGDPO, = a,,, + as, D9394 + b, REXT, 
+U8t 
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7. The equilibrium condition: 
RGDPN, = RGDPt- RGDPO, - RIMD, 
8. The function for the general price level: 
Pt = ago + ag, D9394 + bg PGDPN, + eq PIM, + ug,. 
As seen, the above model for the aggregate supply side of the Saudi economy 
specifies a relationship between the real non-oil GDP, RGDPN,, and the non-oil GDP 
prices, PGDPN,. Accordingly, with PIM, REXT, and RIMD, being exogenously 
determined, the above aggregate supply model includes more endogenous variables than 
equations. Specifically, the model includes eight equations vdth nine endogenous 
000 
variables. The endogenous variables are PGDPN, PGDPN,, RGDPN, ", P*,, Pt, 
RGDPO, RGDPN,, P, and RGDP,. The first eight endogenous variables are 
determined based on the specified equations within the aggregate supply model. The last 
endogenous variable, RGDP,, however, cannot be endogenously determined in the 
absence of the aggregate demand model. Accordingly, the subject of the next chapter is 
to combine the aggregate demand model (presented in the conclusion section of Chapter 
3) and the aggregate supply model (presented above) to form the complete 
macroeconometric model of the Saudi economy. As we shall see, the complete 
macroeconometric model will include the same number of equations as the number of 
endogenous variables, and, therefore, allows the endogcnous variables, including the 
absorptive capacity, the non-oil output, the non-oil GDP prices, and the gcncral prices to 
be simultaneously determined. 
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The complete macrocconometric model 
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Combining the formulated aggregate demand and aggregate supply models 
presented in the previous three chapters of this study yields the complete 
macroeconometric model of the Saudi Arabian economy. Before utilising this model for 
policy (multiplier) analysis and forecasting, however, it is necessary to check whether it 
reasonably reflects the economic reality of the Saudi economy over the estimation period 
of 1971 - 1994. Therefore, it is the purpose of the present chapter to examine the validity 
or dynamic stability of the complete macroeconometric model. In doing so, the usual 
approach is to solve the estimated model for the endogenous variables' over the 
estimation period. Such a practice, known as the within-sample or historical simulation, 
yields the solution or simulated values of the enclogenous variables over the estimation 
period. If the solution or simulated series of the cndogenous variables closely follow the 
corresponding actual series throughout the estimation period, then the macrocconometric 
model is said to be valid or dynamically stable, and, therefore, one can justify its use for 
both policy (multiplier) analysis and forecasting. 
The outline of this chapter is as follows: after presenting the complete 
macroeconometric model, the theoretical and internal consistency of the model will be 
once again examined in Section 5.1. This Section will also distinguish between the 
endogenous and exogenous variables and further present the flow chart of the model to 
highlight the interrelationship among the variables. Section 5.2 will investigate the block 
recursiveness of the model by organising the equations into the non-simultaneous and 
simultaneous blocks. This is necessary to do, since we need to distinguish between the 
behavioural equations in the non-simultaneous blocks and the behavioural equations in 
the simultaneous block. More specifically, the ordinary least squares (OLS) estimates of 
the behavioural equations in the non-simultaneous blocks are unbiased and consistent, 
and, therefore, will be in the final estimated version of the macroeconometric model. 
However, the OLS estimates of the behavioural. equations in the simultaneous block 
' From this chapter on, we refer to the variables in our macroeconometric model as either endogenous 
or exogenous. The endogenous variables are those which are determined within the model, and the 
exogenous variables are those which are determined by international and political situations outside the 
model. 
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violate an important Gauss-Markov theorem assumption due to the simultaneity 
problem, and, therefore, contain the simultaneity bias. To remove the simultaneous bias, 
we need to see whether or not these behavioural equations are identified. Once they are 
shown to be identified, we will then proceed by re-estimating them using the two-stage 
least squares (TSLS) estimation technique to obtain consistent estimates. These TSLS 
estimates will replace the corresponding OLS estimates of the behavioural equations in 
the simultaneous block to fon-n the final estimated version of our macrocconometric 
model presented in Section 5.3. 
Section 5.3 will utilise the final estimates of the macroeconometric model to 
perform the within-sample or the historical dynamic simulation for the 1971 - 1994 
estimation period. In order to check the validity of the model, its performance in terms 
of dynamic stability will be evaluated based on both graphical and numerical measures. 
The graphical measures will plot the simulated series of the endogenous variables against 
the corresponding actual series to see how well the macroeconomctric model captures 
the turning points in the series over the estimation period. The numerical measures, 
which include the mean error, mean absolute error, correlation coefficient, Theil's 
inequality coefficient, and the bias, regression, and disturbance proportions, will further 
help us in the evaluation process? 
Based on the evidence presented in this chapter, Section 5.4 will conclude by 
arguing that the macroeconometric model is, in fact, dynamically stable and therefore 
can be regarded as a valid model. In other words, it will be argued that our 
macroeconometric model reasonably replicates the reality of the Saudi economy over the 
estimation period of 1971 - 1994, and, therefore, it can be utiliscd for the conduct of both 
policy (multiplier) analysis and forecasting in the following chapters of this study. 
5.1 The specification and theoretical consistency of the model 
The specification of the macroeconometric model of the Saudi economy is 
' On the issues of the simultaneous bias, identification, and the TSLS method of estimation, see the 
appendix at the end of this chapter. 
' For simulation practices and the usual graphical and numerical measures used for model evaluation, 
see Chapter 12 of Pindyck and Rubinfeld (199 1) 
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presented in Table 5.1. The model includes eighteen equations, nine of which are 
behavioural equations and the rest are identities. These equations interrelate vvith each 
other to determine eighteen endogenous variables. The model also includes five 
exogenously determined variables. The dynamic nature of the model is very well 
pronounced, as the model includes thirteen predetermined variables! 
Our macroeconometric model is theoretically consistent, since it follows the 
usual aggregate demand - aggregate supply methodology. Given the insignificant role of 
the interest rate in the Saudi economy, following the monetary approach, the absorptive 
capacity or the sum of the private and public demand for goods and services is 
determined by the intersection of the velocity (or money demand) and money supply 
functions (for example, see equations I-3 in Table 5.1). This, of course, is in contrast to 
the general approach which formulates the aggregate demand through the intersection of 
the IS - LM curves. ' The supply of money, however, is partly influenced by such factors 
as the balance of payments, and government total revenue and expenditure. Therefore, 
in addition to the monetary sector, the aggregate demand model includes the equations 
characterising both the foreign and government sectors of the economy (see equations 4- 
10 in Table 5.1). 
The aggregate supply model, on the other hand, distinguishes between the oil and 
non-oil production sectors. The non-oil supply function, following the Phillips curve 
methodology, is derived through combining the non-oil production and non-oil labour 
sectors. More specifically, the non-oil supply function relates the non-oil GDP price 
inflation to the deviations of the non-oil GDP growth from its long-run trend as well as 
to inflationary expectations (see equations 11 - 15 in Table 5.1). The oil production, 
however, is mainly determined by the real exports which, in turn, is exogenously 
determined largely by the international market demand conditions for crude oil and 
related products as well as the supply conditions based on negotiations by other OPEC 
countries (see equation 16 in Table 5.1). The intersection of the aggregate demand and 
aggregate supply curves defines the equilibrium condition. It is from this equilibrium 
condition that the non-oil output measured by the real non-oil GDP is determined (see 
4 Predetermined variables include both lagged endogenous and exogenous variables. Out of thirteen 
predetermined variables, twelve are lagged endogenous variables and one is a lagged exogenous variable. 
' See Chapter Two section 2.1 of this study for the difference between the general approach and the 
monetary approach in formulating the aggregate demand side of the economy. 
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equation 17 in Table 5.1). Finally, the non-oil GDP price level determined from 
equation II and 12 helps to detennine the general price level based on equation 18. 
Table 5.1 also distinguishes between the enclogenous and exogenous variables. 
Our macroeconometric model is said to be internally consistent, since, as seen, the 
number of the endogenous variables (= 18) equals the number of die equations (= 18). 
The small number of exogenous variables (= 5) gives additional credence to our 
macroeconometric model. 
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1 . The velocity function: 
In V, =- aiyi - diyi In (GOWGEX, -i) + (I -yi) Wi -f uit 
2. The money supply function: 
AMt = a2o + a2i D717589 + az2 D828392 + b2 BP, + c2 (GEX, - GTK) 
+ d2 A(RGDPN, * PGDPN, ) 4 
3. The absorptive capacity identity: 
In RDI, = In V, + In (M, / P, ) 
4. The balance of payments identity: 
BPt - (REXTt * PEXTt) - (RIMT, * PIM, ) + CAPE 
5. The demand ftinction for imports: 
In RIVIT, ý a3o + V13, D9394 + b3 In RDI, + c., In (GOR/PI M 
I d3 In(PIM/PGDPN), i 
6. The government total revenue identity: 
GTR, = GOR + GNK 
7. The function for government oil revenue: 
In GOK - fu, + a4i D9394 I b4j) In REXTt i b4i In REXIt I 
+ C4 I" PEXT, + u4i 
8. The flinction for government non-oil revenue: 
GNR, = a,. wy, -, + a-, iy, 5 D82 + a5--ys [0394 + bqy- (RDIt*Pt) 
y,, ., 
) GNK_j + u.,. 
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9. The function for government expenditure: 
In GEXt ý a6OfY6 + a61Y6 D82 + b6Y6 In GORt + (I - Y6) In GEXt I+ u(A 
10. The total real GDP identity: 
RGDP, - RDI, + (REXTt - RIMTt) 
11. The non-oil supply function: 
0 
PG D PNt = a70 + a71 D7475 + b7 (in RGDPN, - In RGDPN I') + C7 
P"t + U71 
12. The non-oil GDP price identity: 
0 
In PGDPNt = PG D PN, + In PGDPN, -, 
13. The normal or long-run level of non-oil output identity: 
RGDPNt* - co RGDPNt-, + (o (I - (o) RGDPNt-2 + o) (I - (o)2 RGDPN, 3 
14. Inflationary expectations identity: 
11 0 
PC I= PI-1 
15. General price inflation rate identity: 
0 
P, = In (PJP, -i) 
16. The function for the real oil GDP: 
RGDPO, -- am + aN, D9394 A bs REXT, + Um 
17. The equilibrium condition: 
RGDPN, = RGDP, -RGDPOt-RIMD, 
18. 'rhe function for the general price level: 
Pt = ago ' aq, D9394 ý- bg PCYDPNt + cq PIM, + w), 
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Table 5.1. Continued 
The endogenous variables (in the order determined from the above equations) are: 
1. V, = Velocity of money (ratio) 
2. M, = Money supply (M3 definition) in billions of current Saudi riyals 
3. RDI, = Absorptive capacity or the real income available to the domestic 
economy in billions of constant ( 1984) Saudi riyals 
4. B P, = Balance of payments in billions of current Saudi riyals 
5. RIN IT, Real imports of goods and services in billions of constant ( 1984) Saudi 
Riyals 
6. GTR Government total revenue in billions of current Saudi riyals 
7. GOR, Government oil revenue in billions of current Saudi nyals 
8. GNK = Government non-oil revenue in billions of current Saudi riyals 
GEXt = Government expenditure in billions of current Saudi nyals 
10. RGDP, = Real total GDP in billions of constant (1984) Saudi nyals 
0 
1. PG D PNt = Non-oil GDP price inflation rate (* 100 --- percent) 
12. PGDPN, = Non-oil ptice index (1984 =1 . 
0) 
13. RGDPNt' ý Nonnal or long-run level of real non-oil GDP in billions of constant 
(1984) Saudi nyals 
1) 
14. P', = Expected inflation rate (* 100 = percent) 
0 
15. P, = General price Inflation rate (* 100 = percent) 
16. RGDPO, = Real oil GDP in billions of constant (1984) Saudi nyals 
17. RGDPN, = Real non-oil GDP in billions of constant ( 1984) Saudi fiyals 
18. P, - General price index ( 1984 = 1. 
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Table5.1. Continued 
The exogenous variables are: 
1. REXTt Real exports of goods and services in billions ofconstant (1984) Saudi 
riyals 
2 PEXTt = Export price index (1984 = 1.0) 
3. PFM, = Import price index (1984 = 1.0) 
4. CAM Net capital inflow plus the net ofall other ffictors in the balancc of 
payments (including the deficit or surplus in the service sector o I'the 
current account) in billions of current Saudi riyals 
5. RIMDt = Real import duties in billions of constant (1984) Saudi riyals 
The dummy variables are: 
D717589 = one for 1971 - 1975 and 1989 - 1990, zero for other years 
D7475 = one for 1974 - 1975, zero for other years 
D828392 = one for 1982 - 1983 and 1992, zero for other years 
D82 = one for 1982, zero for other years 
135 
D9394 = one for 1993 - 1994, zero for other years 
Note: The values for RD[t, RIMTt, RGDPt, RGDPN . t, R(; [)I"0,, R(; DPN,, REXT, 
and RIM D, are in billions of constant (1984) Saudi Riyals. The values for M,, BP,, 
GTR,, GORt, GNR,, GEXt and CAPF, are in billions of current Saudi Riyals. The 
values for Vt, are in ratios. The values for PG D PN j. P'ý,. P, are percentages. The 
'589, values for PGDPN,, P,, PEXT, and PIM, are in index points. ne D71 
D74 7-5, D828392, D82 and D9394 are dummy variables. 
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The flow chart of the macroeconometric model is presented in Figure 5.1. It 
depicts the interrelationships among endogenous and exogenous variables. As seen, this 
flow chart magnifies the vulnerability of the Saudi economy to the developments in the 
international market for crude oil. For example, as shown, the exogenous variables 
including the real exports, REXTt, and the export price level, PEXT,, affect both the 
aggregate demand and aggregate supply sides of the economy. The influence of REXT, 
on the aggregate demand is through its effect on government oil revenue, GOR, the 
balance of payments, BP,, and the real total GDP, RGDP,. The influence of REXT, on 
the aggregate supply is through its effect on the real oil GDP, RGDPO,. The influence 
of PEXT, however, is through its effect on the balance of payments, BP, and 
government oil revenue, GOR,. 
Regional and political instability as it affects the net capital inflow, CAPF, is 
another important exogenous factor in influencing the balance of payments, and, 
therefore, major economic variables in the Saudi economy (see Figure 5.1). Finally, due 
to the reliance of the Saudi economy on the imported consumption and investment goods 
and services, the price of imports, PIM, as an exogenous variable, plays an important 
role. The influence of PIM, on the aggregate demand is through its effect on the balance 
of payments, BP, and the real imports, RIMT, The influence of PIM, on the aggregate 
supply, however, is through its effect on the general price level, P, 
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5.2 Re-estimation of the model 
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As seen in Table 5.1, our macroeconometric model consists of nine behavioural 
equations. The OLS estimates of these behavioural equations were presented in 
Chapters two through four. These OLS estimates are unbiased and consistent only for 
those behavioural equations which include only cxogenous and/or predetermined 
variables in the right-hand side. The OLS estimates of the remaining bchavioural 
equations which include one or more endogenous variables in the right-hand side are 
both biased and inconsistent. To obtain consistent estimates, an alternative method of 
estimation, known as the two-stage least squares (TSLS), is employed. In order for the 
TSLS method of estimation to be applicable, however, the behavioural equations in the 
simultaneous block must be identified (see the example provided in the appendix of this 
chapter for exploring these issues in more details). In what follows, we take the 
necessary steps toward re-estimating the behavioural equations in our macrocconornctric 
model which suffer from the simultaneity problem. 
5.2.1 Block Recursiveness of the model 
Based on the specification of the macroeconometric model in Table 5.1, the 
equations of the model are divided into three blocks. As shown in Table 5.2, the first 
block contains the equations which include only exogenous and/or predetermined 
variables in the right-hand side. That is, the function for government oil revenue in 
equation 7, the normal or long-run level of non-oil output identity in equation 13, the 
inflationary expectations identity in equation 14, and the function for the real oil GDP in 
equation 16. Accordingly, the first block determines the values of the endogcnous 
0 
variables GOR, RGDPN',, P't, and RGDPO, with no reference to any other 
cndogenous variable. 
The second block, however, contains the equations which include on the right 
hand side not only exogenous and/or predetermined variables but also endogenous 
variables that are determined in the first block - that is, the velocity function in equation 
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I and the function for government expenditure in equation 9. As seen in Table 5.2, the 
second block determines the values of the endogenous variables V, and GEY.,, however, 
only after the solution values of the endogenous variables in the first block are obtained. 
We refer to these two blocks as the non-simultaneous blocks, since the first block contain 
equations which include exogenous and/or predetermined variables and the second block 
includes also endogenous variables which are entirely determined by exogenous and 
predetermined variables. 
Of the six equations in the first and second blocks, four are behavioural 
equations. These are the velocity function in equation 1, the function for government oil 
revenue in equation 7, the function for government expenditure in equation 9, and the 
function for the real oil-GDP in equation 16. Since these equations do not suffer from a 
simultaneity problem, their OLS estimates presented, respectively, in Chapters two, 
three, and four are unbiased and consistent, and, therefore, vAll be utilised in the final 
estimated version of the macrocconometric model for simulation practices. 
As indicated in Table 5.2, the twelve remaining equations are included in the 
third block. This block is referred to as the simultaneous block, since it contains the 
equations which include, on the right-hand side, at least one endogenous: variable other 
than those determined from the first and second block. The third block, however, 
determines simultaneously the solution values of the remaining twelve endogenous 
variables only after the solution values of the endogenous variables in the first and 
second blocks are determined. Accordingly, our macroeconometric model in Table 5.1 
is said to be block recursive, since the solution values of the endogenous variables 
determined in the third block depend on the solution values of the endogenous variable 
determined in the second block, and the solution values of the endogenous variables 
determined in the second block depend on the solution values of the endogenous 
variables determined in the first block. 
Five of the twelve equations in the third block are behavioural equations. These 
are the fimction for the money supply in equation 2, the demand function for imports in 
equation 5, the function for government non-oil revenue in equation 8, the non-oil supply 
function in 11, and the function for the general price level in equation 18. Since these 
equations include at least one endogenous variable (other than those determined in the 
first two blocks) in the right-hand side, their OLS estimates, presented in Chapters two 
through four of this study, contain the simultaneity bias. To remove the bias, as 
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indicated by the example in the appendix ofthis chapter, we need to employ the TSLS 
estimation technique to re-estimate these behavioural equations. For the TSLS estimation 
technique to be applicable, however, in what 161lows we first need to show that these 
behavioural equation are identified. 
Table 5.2. 
Block recursiveness of the macroeconometric model 
Block 1: non-simultaneous block 
Equation (7) deten-nines GORt Equation (13) determines R(; DPN, * 
Equation (14) determines 
0 
p et Equation (16) determines RG DPO, 
Block II: non-simultaneous block 
Equation (1) deten-nines vt Equation (9) detennines GEXI 
Block III: simultaneous block 
Equation (2) deterrnines M, Equation (3) determines Iml, 
Equation (4) deten-nines BP, Fquation (5) determines RIMT, 
Equation (6) determines GTR, Equation (8) determines GNR, 
Equation (10) determines RC'DP, Equation (11) determines 
0 
PC D PN, 
Equation (12) determines I'GDPN, Equation (15) determines 
11 
P, 
Equation (17) determines RGDPNt Equation (18) determines pt 
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5.2.2 Identification of the behavioural equations in the simultaneous block 
The TSLS estimates of a behavioural equation in the simultaneous block arc said to 
exist, if the equation is identified. In order to investigate the identiliability ol'a behavioural 
equation, as shown in the appendix of this chapter, one should check to see il'thc rank and 
order conditions for identification are satisfied. As explained in the appendix to this chapter. 
the rank condition tells us whether or not the equation is identified. When the rank 
condition for the equation is satisfied, then we utilise the order condition to see it' the 
equation is exactly identified or overidentified. In case the rank condition is not satislied, 
meaning that the equation is not identified, we do not need to proceed with the order 
condition. 
Based on the results of the rank condition tbr identification (not reported here 
because ofits complexity), our analysis suggests that all live behavioural equations in the 
simultaneous are in fact identified. The results of the order condition reported in Table 5.3. 
however, indicates that these behavioural equations are all overidentified. In this case. the 
use ofTSLS estimation technique (rather than other alternatives such as the Indirect least 
squares, ILS), is advisable. This is because TSLS. unlike ILS. provides Lis with a unique 
set of estimates for each behavioural equation that is overidentified. 
Table 5.3. 
The order condition for identification 
Equation no. 
2. M, 
5. RI MT, 
8. GNR, 
0 
1. PC D P'Nt 
18. P, 
(I -I Conclusion 
17 1 27 1 Overidentilied 
17 1 31 1 Overidentilied 
17 32 Overidentificd 
17 32 Overidentificd 
17 33 Mcricictit i lied 
Notes: G is the number ol'endogenous variables in the model, and K is the number of' 
missing variables in the equation. The equation is said to be exactly identified if'K 
= G-1; it is said to be overidentified il'K > C-1. 
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5.2.3 TSLS estimations of the behavioural equations in the simultaneous block 
When employing the TSLS method of estimation, as the example presented in 
the appendix of this chapter indicates, one should utilise all the exogenous and 
predeten-nined variables in the model as the instrumental variables or regressors in the 
first stage of estimation. ' Given that our macroeconometric model in Table 5.1 includes 
five exogenous and thirteen predetermined variables, this practice will not leave us with 
adequate degrees of freedom (note that the number of observations, n, in our study is 
only twenty-four). Accordingly, in estimating each behavioural equation in the 
simultaneous block, we have utilised all or a subset of exogenous variables and, if 
necessary, a predetennined variable that is highly correlated with the cndogenous 
variable(s) in the right-hand side of the behavioural equation in question. 
The TSLS estimates of the five behavioural equations in the simultaneous block 
are reported in Table 5.4 along with the instrumental variables employed. The 
corresponding OLS estimates (already obtained in the previous chapters) are also 
reported in Table 5.4 for the sake of comparison. 
The calculated Durbin-Watson statistics for the TSLS estimates of the money 
supply function, the demand function for imports, the non-oil supply function, and the 
function for the general price level fall in the no-autocorrelation region. This indicates 
the absence of a first-order autocorrelation problem in all these equations. Also, based 
on the calculated Durbin-h statistic, 0.33, which is less than the ten percent critical z- 
value, 1.282, there exists no first-order autocorrelation problem in the function for 
government non-oil revenue. 
The results from the LM test of serial correlation also reveals the absence of a 
first- as well as a higher-order autocorrelation problem for the TSLS estimates of all live 
equations reported in Table 5.4. The null hypothesis of homoscedasticity is tested based 
on the White test. The calculated 72_ th , statistics 
for this test, again, indicate c absence of 
a heteroscedasticity problem for the TSLS estimates of all five equations in Table 5.4. 
Furthermore, the Jarque-Bera normality test is used to test the normality assumption. 
6 See the example in the appendix of this chapter for what is involved in the first and second stages of 
the TSLS estimation technique. 
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OLS and TSLS estimates of the behavioural equations in the simultaneous block 
1. The money supply function 
OLS estimates: 
AMt = 7.228 - 5.959 D717589 + 9.328 D828392 + 0.035 Bl", 
(. 8194) (. 9842) (1.262) (. 0135) 
[8.82] f-6.05] [7.391 [2.56] 
0.043 (GEX - GTR, ) + 0.171 AN(il)i"Nt 
(. 0113) (. 0480) 
[3.791 13.551 
2 R=0.920, DW = 2.26. 
LM test = 1.32, White's test = 9.55, Jarque-Bera normality test = 0.53. 
TSLS estimates: 
AMt = 6.958 - 5.820 D717589 + 9.367 D828392 + 0.046 BP, 
(1.003) (1.062) (1.311) (. 0220) 
[6.941 [-5.48] [7.15] [2.091 
+0.052(GEXI-(, 'I'RI) ý-0.167ANCDI)Nt 
(. 0151) (. 0753) 
f 3.451 12.221 
R2_0.915, DW = 2.15. 
LM test - 1.74, White's test = 8.20, Jarque-Bera normality test 0.45. 
Note: The imstrurnental variables used are N(; I)PN, -,, CAPF,. 
PEXT,. I'IMj. REXTI. 
and RIM Dt. 
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Table 5.4. Continued 
2. The demand function for imports 
144 
OLS estimates: 
In RIMTý =-0.591 - 0.220 D9394 + 0.811 In RDI, + 0.193 In (GOR/PIM) j 
(5209) (. 0567) (. 0908) (. 0244) 
[-1.13] [-3.871 [8.931 17.931 
- 0.809 In (PI M /PC 1) PN)j 
(. 1590) 
1-5.091 
2 R=0.994, DW = 1.81, 
LM test = 0.97, White's test = 9.77,. Jarque-Bera normality test - 0.82. 
TSLS estimates: 
In RIMTý ý-0.611 - 0.215 D9394 + 0.810 In RDI, + 0.198 In (COR/P1M)ý 
(1.134) (. 0685) (. 1907) (. 0248) 
[-0.541 [-3.141 14.251 17.991 
- 0.789 In (I"I MAIG D11, N), 
(. 3723) 
1-2.121 
2 R=0.994, DW = 1.80. 
LM test = 1.13, White's test = 8.69.. Iarque--BerA normality test - 0.97. 
Note: The instrumental variables used are PEXTI. PIM.. and REXTt. 
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Table 5.4. Continued 
3. The function for government non-oil revenue 
OLS estimates: 
GNRt = 1.741 + 18.978 D82 - 7.319 D9394 + 0.057 NDIt + 0.424 GNRI-I 
(1.593) (3.862) (2.970) (. 0130) (. 1048) 
[1.09] 14.911 1-2.46] 14.401 14.051 
R=0.960, DW = 1.95, Du rhin-h = 0.14, 
LM test = 4.19, White's test - 9.28, Jarque-Bera normality test - 0.65. 
TSLS estimates: 
CNRI = 1.559 + 18.808 D82 - 7.581 D9394 + 0.060 NDI, + 0.401 (; NR, -i 
(1.629) (3.880) (3.013) (. 0143) (. 1131) 
[ 0.96] [4.851 1-2.521 14.231 13.551 
2 R=0.959, DW = 1.89, Durbin-h - 0.33, 
LM test = 4.13. White's test = 9.15.. Jarque-13era normali", test - 0.78. 
145 
Note: The instrumental variables used are PEXT, PIM, and REXT,. 
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Table 5.4. Continued 
4. The non-oil supply function 
OLS estimates: 
0 
PC D PNt = -0.0 16 + 0.205 D7475 
(. 0113) (. 0217) 
[-1.391 [ 9.46] 
0 
0.503 (in R(; DPNt - In RC', DPNt + 0.318 P, 
(. 1301) (. 1030) 
[ 3.86] 13.091 
2 R=0.949. DW = 2.07. 
LM test = 0.53, White's test = 6.58,11arque-Bera normality test = 3.36. 
TSLS estimates: 
0 
PG D PN, = -0.0 16 + 0.205 D7475 
(. 0142) (. 0223) 
[-1.131 [9.201 
0 
0.508 (in RCDPN, - In R(; DPN, 
*) + 0.315 P, 
(. 1797) (. 1295) 
12.84] 12.431 
R2=0.949, DW = 2.06, 
LM test = 0.48, White's test ý 6.64, Jarque-Bera normality test ý 3.34. 
Note: The instrumental variables used are CAPF, and PIM,. 
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Table 5.4. Continued 
5. The function for the general price level 
OLS estimates: 
Pt=0.0001 - 0.104D9394+0.757 I"Gl)l'Nt+0.2521"IM, 
(. 0231) (. 0187) (. 0471) (. 0570) 
10.01] [-5.56] [16.081 14.411 
2 0.995, DW = 1.63, 
LM test= 0.81, White's test= 6.44, Jarque-Bera normality test 5.60. 
TSLS estimates: 
Pt=-0.009 - 0.107D9394+0.727 ll(', [)IINI+0.286PIM, 
(. 0269) (. 0193) (. 0649) (. 0766) 
[-0.34] [-5.531 [11.201 13.741 
R'= 0.995. DW = 1.58, 
LM test = 1.18, White's test = 8.35. Iarq ue-Bera test = 3.09. 
147 
Note: The instrumental variables used are CAPF,. I'EXT,. and REXTI. 
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According to the calculated Jarque-Bera nonnality test statistics reported in Table 5.4, 
the null hypothesis of normality cannot be rejected for any of the equations. This, 
therefore, leads to the conclusion that the error tenns in all five equations are nonnally 
distributed. 
In addition, the TSLS coefficient estimates of the independent variables in all 
five behavioural equations have the theoretically correct signs and are also significantly 
different from zero at reasonable levels of significance (that is, ten percent or lower). 
These TSLS estimates are also compared with their corresponding OLS estimates. I'llis 
comparison leads us to the conclusion that the TSLS coefficient estimates are similar to 
their corresponding OLS estimates. It is, however, noted that the TSLS coefficient 
estimates are free of simultaneity bias and, therefore, are preferable to the OLS 
cocfficient estimates. Accordingly, in what follows, we utilise these TSLS coefficicrit 
estimates for evaluating the performance of the complete macrocconometric model in 
replicating the reality of the Saudi economy based on a historical or within-sample 
simulation practice. In addition, these TSLS coefficient estimates will be utilised to 
perform both policy (or multiplier) analysis and forecasting, respectively, in Chapters Six 
and Seven of this study. 
5.3 The within sample or historical dynamic simulation of the model: 1971-1994 
The macroeconometric model of the Saudi Arabian economy with consistent 
estimates is reported in Table 5.5. Since the values of the exogenous variables are given, 
this estimated model is, in fact, a system of eighteen equations with eighteen unknowns 
or cndogenous variables. Utilising the MicroTSP statistical package, this system of 
equations is dynamicall solved for the endogenous variables over the 1971-1994 sample 
period, a practice known as the within sample or historical simulation! 
To be more specific, using an iteration technique, the system of cquations is 
solved to give the solution or simulation values of the endogcnous variablcs for 1971. In 
this case, the lagged endogenous (or predetermined) variables take their actual values 
7 See the MicroTSP UseesManual by Hall, Johnston, and Lilicn (1990, Chapter 18) for more information on simulation practices. 
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korn previous years. When solving the systern ofequations to ohtun the solution vilucs of' 
the endogenous variables for 1972, the one-year lagged endogenous variables take their 
1971 solution values instead of their corresponding 1971 actual values. When Solving the 
system of equations to obtain the solution values of the endogenous variables for 1973. the 
one- and two-year lagged endogenous variables take their 1971 and 1972 solution values 
instead of their corresponding 1971 and 1972 actual values. This process. called a d-paillic 
simulation, is continued until the solution values ofthe endogenous variables are obililled 
for 1994. In other words, the system of equations in'lable 5.5 is solved twenty f6ur (lilies. 
providing us with the solution or simulated series ofthe endogenous variables 16r the 1971 - 
1994 estimation period. In what follows, we utilise both graphical and numerical measures 
to compare these simulated series with their corresponding actual series tojudge flow well 
the model repficates the reality of the economy for the estimation period off 971 1994. 
Table 5.5. 
The macrocconometric model with consistent estimates: 1971-1994 
In Vt 0.201 + 0.140 In (COR, /CEXI-1) + 0.804 In V, -, 
2. AMt 6.958 - 5.920 D717589 + 9.367 D828392 -+ 0.046 
BPI 
+ 0.052 (C EXt - GTRj) + 0.167 ANG MINI 
3. In RDII In V, + In (M, / P, ) 
4. BPI (REXT, * P'EX'Ft) - (RIMT, * PlM, ) + CAPF, 
5. In RIVIT, =-0.611 - 0.215 D9394 + 0.810 In RIA 1 0.198 
In (COR/PIM), 
- 0.789 In (PIM/PGDPN)j 
6. GTR, ýC, 011, +GNR, 
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Table 5.5. Continued 
150 
1 
7. In GORt 2.284 - 0.355 D9394 + 0.632 In REXT, + 0.735 In REXT, -, 
1.0 10 In NAT, 
8. GNR, - 1.559 + 18.808 D82 - 7.581 D9394 f 0.060 NDII 1 0.401 CNRI-i 
9. In GEX, = 0.080 - 0.430 D82 + 0.357 In GORt + 0.670 In CEXt-i 
10. R(; DP, = RDI, + (REXT, - RIMTI) 
H. PC DPNt = -0.016 + 0.205 D7475 + 0.508 (in R(; DI"Nj - In R(; DPNj 
1 0.315 PC, 
12. 0 In PGD PN, = P(' .D PN, + In PG DPNt-j 
13. RC DI'Nt* 0.70 RG DPNj-l + 0.21 RC DPNt-2 + 0.063 R(; DIl'Nj-3 
14. Pe 
15. P, In (PýPt-, ) 
16. R(; DPOt = -27.34 + 20.536 D9394 + 1.069 REXT, 
17. RGDPN, ý R(. I)Pt-R(; I)PO, -RIMI)t 
Pt -0.009 - 0.107 D9394 ý 0.727 P(; DPN, f 0.286 PIM, 
Notes: The behavioural equations in M. (7), (9). and (16) arc estimated using the OLS 
estimation technique, since they do not sullýr liom a simultaneity problem. Thc 
behavioural equations in (2), (5), (8), (11), and (18). which fall ill the simultaneous 
block, are estimated using TSLS (seeTables 5.2 and 5.4). 
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5.3.1 Evaluating the performance of the model: a graphical measure 
ist 
As already discussed, due to the inclusion of the lagged endogenous variables, 
our macroeconometric model is dynamic in nature. Therefore, the historical simulation 
over the estimation period 1971 to 1994 is a dynamic one. That is, while the exogenous 
variables use their historical values, the lagged endogenous variables use their solution 
values instead of their historical (or actual) values. This practice, therefore, has the ability 
to distinguish between models that are stable over time and those that are inherently 
explosive. For example, in the latter models, the dynamic simulation errors accumulate 
and eventually result in the simulated series permanently departing from the 
corresponding actual series. This situation, however, is unlikely to happen for models 
that are dynamically stable over time. Based on this argument, therefore, a graphical 
evaluation of the performance of our macroeconometric model becomes essential! 
The dynamic historical simulation results of the macroeconometric model in 
Table 5.5 are shown graphically in Figure 5.2 through 5.19. In these figures, the actual 
and simulated series for each endogenous variable are plotted on the same axes. Looking 
at these time plots, we observe that, for all the endogenous variables, the simulated series 
reasonably reproduce the general long-run behaviour of the actual series. 71iis may lead 
us to conclude that our macroeconornetric model is dynamically stable over time, since 
none of the simulated series have the tendency to permanently depart from their 
corresponding actual series. 
In addition, in many cases, the simulated series tend to capture the short-run 
fluctuations in the actual series. In other words, the simulated series tend to reproduce the 
turning points in the actual series in many cases, and, therefore, has the ability to explain 
the short-run behaviour of the endogenous variables. Such evidence, however, gives 
more credence to the validity of our macroeconometric model. 
a See Pindyck and Rubinfeld (1991, pp. 343 - 346) for the graphical evaluation of a simple 
macroeconometric model. 
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5.3.2 Evaluating the performance of the model: numerical measures 
170 
The visual comparison of the simulated and actual series of the endogenous 
variables, covered in the previous section, should be accompanied vdfli some numerical 
measures to quantify the simulation error. In what follows, we first explain how the 
numerical measures employed in this study work and then explain what they have to say 
about the performance of our macroeconometric model. 
1. Mean simulation error: This measures the deviation of the simulated series 
from its actual time path on the average and is computed as follows: 
n 
Mean simulation error = [Z (S, - Afln 
1-1 
where S, and At represent, respectively, the simulated and actual values of the 
cndogenous variable, and n is the number of periods in the simulation (which, in our 
case, is twenty four, 1971 - 1994). Positive mean simulation error indicates over- 
simulation on the average, while negative mean simulation error indicates under- 
simulation. For a good model, however, the size of this error is expected to be close to 
zero for all endogenous variables. 
2. Mean absolute simulation error: One problem with the mean simulation crror 
in (5.1) is that it may be close to zero but vAth large positive crrors cancelling out large 
negative errors. To investigate the existence of this problem, we utilisc the mean 
absolute simulation error. The formula for this measure is as follows: 
n 
Mean absolute simulation effor ZIS, - A, 
I ]/n (5.2) 
twi 
where, for a good model, the magnitude of this error should be small rclativc to the 
average size of the endogcnous variable in question. Systematic over- and under- 
simulation is indicated when the mean simulation error (in absolute valuc) is of the sainc 
or similar size as the mean absolute simulation error. 
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Correlation coe ient. - Another measure of accuracy is the correlation : ff, C 
coefficient between the simulated and actual series of the endogenous variable in 
question. For a good model, the correlation coefficient is expected to be near to one. 
One disadvantage with this measure is that it does not account for systematic over- or 
under-simulation. For example, a model which over- or under-simulates the actual series 
by, say 50%, throughout the period will receive a perfect score. 
4. Theil's inequality coefficient. - Unlike the correlation coefficient, Theil's 
inequality coefficient (Theil, 1966) penalises systematic linear bias (that is, systematic 
over- or under-simuIation). The formula for this measure is as follows: 
)2 Theil's inequality coefficient (S, -A I/n) / 
q[EA2, ]/n) 
where the numerator is actually the root mean square simulation error. Given the 
denominator, Theil's inequality coefficient falls between zero and one. For a good 
model, when the simulated values, S, arc very close to the actual values, A, the root 
mean square simulation error is close to zero, and therefore, T'heil's inequality cocfficient 
is expected to be close to zero. On the other hand, if Tlicil's inequality coefficient is 
equal to unity, then the performance of the model in simulating the reality is as bad as it 
possibly could be. ' 
S. Bias, regression, and disturbance proportions: 
Consider the regression of actual on simulated values 
At= cc +PS, +c, (5.3) 
where c, is the error or disturbance term. In order for the simulated series, S, to 
accurately represent the actual series, A, the estimated value of cc is expccted to be close 
to zero and the estimated value of P is expected to be close to one. In addition to 
reporting these estimates, we will report the mean square error (AISE) decomposition 
UM, UR , and U', known as, respectively, die 
bias, regression, and disturbance 
' For more information, also see Maddala (1977, pp. 346 - 347) 
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proportions. 
Theil (1966) shows that the mean square error 
n 
MSE = [E (St - 
A)2]/n 
t-I 
can be written as 
MSE ý(ý- 
A)2 + (SS , rSA)2 + (I - r2)S2A* (5.4) 
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where 9 and A are, respectively, the mean values of the simulated and actual series; S, 
andSAare, respectively, the standard deviations of the simulated and actual series; and r 
is the correlation coefficient between the simulated and actual series. 
Dividing both sides of (5.4) by MSE, we then have 
APMSE + (Ss -rSA)2/MSE+ (I - 
P)S'A/N'SE (5.5) 
with the first, second, and third ternis on the right hand side of (5.5), representing the 
bias, U", regression, U, and disturbance, U', proportions. Tliis, further, indicates that 
these proportions add up to one: 
uF*f + uR + uD = 1. (5.6) 
The bias proportion indicates the extent to which the magnitude of the AISE is 
due to a systematic over- or under-simulation. For a good model, this proportion tends 
to be zero. More specifically, U" =0 means that the estimated value of cc in (5.3) is 
close to zero. For a good model, the regression proportion should also tend to zero. That 
is, UR =0 means that the estimated value of P in (5.3) is close to one. In conclusion, for 
the optimal simulation, both U" and UR should tend to zcro which implies that the 
disturbance proportion, U', should tend to one. 10 
"' For more information, see Maddala (1977, pp. 344-345) 
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In addition to the mean values of the actual and simulated series of flic 
endogenous variables, Table 5.6 reports the above defined numerical measures for all Ole 
endogenous variables. According to these results, for each endogenous variable, the 
mean error and the mean absolute error relative to the mean value of the enclogenous 
variable are very small. For example, the mean value of the real absorptive capacity, 
RDI, is 282.4 billion Saudi riyals for the 1971 - 1994 sample period, while the mean 
error and the mean absolute error are 0.20 and 14.4 billion Saudi riyals, respectively. As 
another example, the mean value of the general price level, P,, is 0.826 index points for 
the 1971 - 1994 sample period, while the mean error and the mean absolute error are 
0.007 and 0.031 index points, respectively. The same conclusion follows for all other 
endogenous variables. 
Based on the calculated correlation coefficients between the actual and simulated 
series, we can conclude that these series for all endogenous variables move together very 
closely, a conclusion that was also reached based on the time plots of the actual and 
simulated series in Figures 5.2 - 5.19. For example, the lowest correlation cocflicient is 
0 
0.904, which belongs to non-oil GDP price inflation, PG D PN,. This conclusion based 
on the calculated correlation coefficients can be further supported when examining the 
calculated Theil's inequality coefficients. For example, as seen in all cases, flic 
calculated Theil's inequality coefficients are a lot closer to zero than one, indicating, 
again, that the simulated series closely fluctuate around their corresponding actual series. 
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Table 5.6. 
[-Evaluation 
of historical simulation: 1971 - 1994 
V, Nit RDI, BPt 
Mean of actual series 3.167 110.3 2824 10.43 
Mean of simulated series 3ý 136 111.1 2820 11.15 
Mean error -0.03) 1 0.736 02 0.726 
Mean absolute error Oý 157 3.7 14.4 9.70 
Correlation coellicient 0.988 0.998 0 089 0.967 
Theil's inequality coefficient 0.055 0.035 OS7 0262 
Regression coefficient of 
actual on simulated series 
(i. e., 0 in eq. 5.3) 1.015 0.998 01ý4 0.918 
Bias proportion, Um 0.028 0.024 0 000 0.003 
Regression proportion. UR 0.009 0.001 () 107 0.104 
Disturbance proportion, U) 0.961 3 0,975 0.893 0.893 
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Table 5.6. Continued 
F- RIMTt GTR GOR 
Mean of actual series 112.5 144.9 116.2 
Mean of simulated series 111.9 144.5 116.0 
Mean error -0.662 -0.39 -0.2 
Mean absolute error 9.66 13.49 11.827 
Correlation coefficient 0979 0.971 0.967 
Theil's inequality coefficient 0.099 0.121 0.141 
Regression coefficient of 
actual on simulated series 
(i. e., [j in eq. 5.3) 1.117 0.970 0.968 
Biws proportion, U 0,001 0.000 0.000 
Regression proportion, tjR 0.20, 0.015 0.016 
Disturbance proportion. U) 0.794 0.985 0.984 
GNK 
28.62 
28.48 
-0.14 
3.18 
0,974 
0.113 
1 040 
OMI 
0.027 
0972 
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Table 5.6. Continued 
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GEXt RGDPt 
0 
PC D PN, PGDPNt 
Mean of actual series 160.9 397.0 0.082 0.784 
Mean of simulated series 159.1 39T8 0.084 0,7()4 
Mean error -1.8 08 0.002 0.010 
Mean absolute error 19.98 94 0.034 0027 
Correlation coefficient 0.953 0.991 0.904 09Q5 
Theil's inequality coefficient 0.150 0.027 0.341 0.039 
Regression coellicient of' 
actual on simulated series 
(i. e., p in eq. 5.3) 0.922 1 008 1.029 1 008 
Bias proportion, U 0.004 0005 0.002 0090 
Regression proportion, tjR 0.065 Oý003 0.003 0.006 
Disturbance proportion. U" 0.931 0992 0.995 OQ04 
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Table 5.6. Continued 
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RGDPN*, 
0 
P et 
0 
P RGDPO, 
Mean of actual series 160.7 0.067 0.066 217 1 
Mean of simulated series 160ý5 0.069 0.068 2172 
Mean error -0.251 0.002 0.002 01 
Mean absolute error 9,082 0.026 0.027 57 
Correlation coefficient 0.992 0.925 0.927 0994 
Theil's inequality coellicient Oý061 0.324 0.325 0030 
Regression coefficient of 
actual on simulated series 
(i. e., [j in eq. 5.3) 1ý 102 1.139 1.139 1.001 
Bias proportion, UM 0ý001 0.002 0.003 0 000 
Regression proportion, UR 0.331 0.081 0.083 0000 
Disturbance proportion, U" 0.668 0.917 0.914 1.000 
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Table 5.6. Continued 
RGDPNt Pt 
Mean of actual series 176.5 0.826 
Mean of simulated series 177.2 0833 
Mean error 07 0.007 
Mean absolute error 11.9 0.031 
Correlation coefficient 0.980 0.993 
Theil's inequality coefficient 0072 0.040 
Regression coefficient of 
actual on simulated series 
(i. e., [j in eq. 5.3) 1,069 1 014 
Bias proportion, Um 0003 0.042 
Regression proportion, UR 0094 0012 
Disturbance proportion, Ul' 0.903 0,946 
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The results based on the mean square error decomposition also confirm the high 
quality performance of the historical simulation of the model. For ex=ple, for all 
endogenous variables, the calculated bias proportion, U", is very close to zero (the 
highest value of U" is 0.090 which belongs to the non-oil GDP price level). According 
to these results, the fraction of the simulation error due to the difference of the intercept, 
cc in equation (5.3) from zero is very negligible. That is, the simulated series, as also 
indicated in Figures 5.2 - 5.19 do not systematically over-simulate or under-simulate the 
actual series. 
'Me calculated regression proportion, U', is also a lot closer to zero than one for 
all endogenous variables. This, in turn, indicates that the fraction of the simulation error 
due to the difference of the slope, P, in equation (5.3) from one is small. This can also be 
seen from the estimated values of P, reported in Table 5.6, which are very close to unity 
for all endogenous variables. For example, the estimated value of P ranges from 0.918 to 
1.139. Again, these results point to the high quality performance of the historical 
simulation of our macroeconometric model. 
With the calculated bias and regression proportions, U" and U', closer to zero 
than one, the calculated disturbance proportion, U', by construction, " happens to be 
closer to unity than zero for all endogenous variables. This, in turn, indicates that the 
fraction of the simulation error due to the non-randomness of the error term, c, in 
equation (5.3) is small. 
In general, the numerical evaluation results reported in Table 5.6 reinforces the 
conclusion already reached based on the graphical evidence in Figures 5.2 - 5.19. That 
is, our macroeconometric model is dynamically stable over time and has the ability to 
reasonably replicate the reality of the Saudi Arabian economy over the estimation period 
1971 - 1994. This, as we shall argue, justifies the use of the estimated macrocconomctric 
model reported in Table 5.5 for both the policy (multiplier) analysis and forecasting. 
" For example see the identity in (5.6), derived from the mean square error decomposition, 
indicating that U m+ UR+U'=I 
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5.4 Summary and conclusion 
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The purpose of this chapter was first to bring together the equations and identities 
which were derived in Chapters Two-Four to form the specification of our macro 
econometric model of the Saudi Arabian economy. As the second step, the theoretical 
and intemal consistency of the macroeconometric model was examined based on the 
aggregate demand and aggregate supply methodology. As the third step, after 
distinguishing between the endogenous and exogenous variables, the equations were 
organised into the simultaneous and non-simultaneous blocks. The behavioural equation 
in the simultaneous block were, then, re-estimated using the TSLS method of estimation 
to correct for the simultaneous bias contained in the corresponding OLS coefficient 
estimates. 
As the fourth step, the TSLS estimates were utilised to perform the %rithin- 
sample or the historical simulation. That is, the complete macrocconometric model was 
solved dynamically for the endogenous variables throughout the whole 1971 - 1994 
estimation period. As the final step, the validity of the model was examined by 
evaluating its performance in terms of dynamic stability using both the graphical and 
numerical measures. The evaluation of the model based on tile graphical measures 
reveals that the simulated series of the endogenous variables closely move together with 
their respective actual series. Such evidence was used to conclude that the model is 
stable over the estimation sample period. Furthermore, the results based on the numerical 
measures utilised in the evaluation process add more credence to the validity of our 
macroeconometric model. For example, it was shown that, for all cridogenous variables, 
the mean error and mean absolute error were both small relative to the mean valuc of the 
actual series. Based on the calculated coefficient correlation and Theil's inequality 
coefficient, the simulated series were also shown to be highly correlated with the actual 
series with no tendency of systematic over- or under-simulation. The high quality of the 
historical simulation was finther supported based on the calculated bias and regression 
proportions which were sufficiently closer to zero than one, and the calculated 
disturbance proportion which was sufficiently closer to one than zero for each 
cndogcnous variablc. 
Accordingly, we have concluded that our macroeconometric model reasonably 
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replicates the reality of the Saudi economy over the 1971 - 1994 estimation period. 
Assuming that the economy remains stable and follows a pattern similar to that in the 
past, our estimated macroeconometric model in Table 5.5 can be utilised to derive the 
dynamic multipliers and response of the endogenous variables to changes in the model's 
exogenous variables. This will be done in Chapter Six of this study. Under the same 
assumption, the estimated macroeconometric model will be utilised in Chapter Seven to 
forecast the future movements of the endogenous variables into the year 2005 based on 
different scenarios regarding the quantity and price of oil exports as well as the price of 
imports. 
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Appendix 
Simultaneity bias, TSLS estimation and identification: an example 
Consider the following demand, supply, and price functions for a particular 
commodity such as wheat: 
dtý CCI + CC2 Pt + CC3 Yt + e, t CC2 < ol a3 >0 (5.7) 
Qst ý PI + P2 pt + e2t P2 >0 (5.8) 
Pt ` pt-I + (Qdt _ Qs) (5.9) 
where Qdt and Qt are, respectively, the quantities of wheat demanded and supplied, P, is 
the Price; Y, is the income of potential customers; el, and e2, are two independent white 
noise error terms. All variables are in index points. 
The endogenous variables are Q,, Q",, and P,; Y, is the exogcnous variable; and 
P, 
_1 
is a predetermined or lagged endogenous variable which is essentially exogcnous, 
since its value in period t-1 is given. The demand and supply functions are behavioural 
equations, while the equation for the price is written, for simplicity, in the form of an 
identity. Consistent with the economic theory, the demand function is negatively sloped 
and the supply function is positively sloped. According to the price equation, the price in 
this period will be above the price in the previous period, if there exists an excess 
demand; that is Q', > Q,. In case of an excess supply, Q"t > Q', the price in this period 
will be below the price in the previous period. There will be no change in the price, if 
the quantity demanded is equal to the quantity supplied; that is, Q", = Qt. 
Both the demand and supply functions include an endogenous variable, P, in the 
right-hand side. This means that the OLS estimates of Cc,, cc, and a3 in the demand 
function are biased and inconsistent, since the Gauss-Markov theorem assumption that 
the independent variable(s) must be uncorrelated with the error term is violated; that is, 
cov (P,, el) # 0. The same is true for the supply function, since it includes an 
endogenous variable, P,, in the right-hand side. This, again, means that the OLS 
estimates of P, and P2 in the supply function are biascd and inconsistent, since the Gauss- 
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Markov theorem assumption that the independent variable(s) must be uncorrelated with 
the error tenn is violated; that is, cov (P,, e2ý # 
0. 
To obtain consistent estimates, an alternative method of estimation, known as the 
two-stage least squares (TSLS) estimation technique, is employed. As the name 
indicates, this estimation technique involves two stages. The first stage regresscs the 
endogenous variable(s) on the right hand side on all cxogenous and predetermined 
variables in the model using OLS. In this example, P, is the endogenous variable on the 
right-hand side of the demand and supply equations in (5.7) and (5.8). Tberefore, in the 
first stage, we need to regress the endogenous variable P, on the exogcnous and 
predetermined variables Y, and Pt-I 
pt ý YO + 71 yt + 73 pt-I + e3, 
to obtain the fitted values of P, denoted Pt, as follows 
pt'2 i0+ ilyt+ i2pt-l* 
The second stage for the demand function involves replacing for P, on the right- 
A 
hand sidc of (5.7) by Pt 
dt = (XI + CC2 
Pt + CC3 yt + elt (5.10) 
and estimating (5.10) using OLS to obtain the TSLS estimates of (x,, cc2 and (x3. These 
TSLS estimates are consistent, since Pt . unlike P, 
is a deten-ninistic function of the 
exogenous and predetermined variables Y, and PI-1, and, flierefore, it is no 
longer 
correlated with the error term in the demand function; that is, cov (Pt, el) = 0. 
The second stage for the supply function involves replacing for P, on 
flic right- 
hand side of (5.8) by Pt 
Ql fý 
PI + P2 ýt + e2t 
(5.11) 
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and estimating (5.11) using OLS to obtain the TSLS estimates of P, and P2. These 
TSLS estimates are consistent, since, again, P,, unlike P, is a deterministic function of 
the exogenous and predetermined variables Y, and P,,, and, therefore, it is no longer 
correlated with the error term in the supply function; that is, cov (P, 9 e2) ý 0, 
The identification problem arises if the demand function in (5.10) and/or the 
supply function in (5.11) cannot be estimated due to a perfect multicollinearity 
problem. " This problem does not happen with either the demand and supply function in 
the above example, and, therefore, the TSLS estimates of cc's and P's exists. For 
instance, Pt is not perfectly correlated with Y, which allows (5.10) to be estimatable. 
Similarly, Pt is the only independent variable in (5.11), eliminating the possibility of a 
perfect multicollinearity problem, and therefore allows (5.11) to be estimatable. In this 
case, we say that both the demand and supply function are identified, since we can obtain 
the TSLS estimates of cc's and P's. 
The demand function would have failed to be identified, if it also included P, j as 
an explanatory variable. In this case, (5.7) would have been 
dt= CCI + (X2 Pt + a3 Yt + (X4 Pt-I + elt 
and therefore, (5.10) would have been 
Qdt = CCI + CC2 
ýt + CC3 Yt + GC4 pt-I + elt 
or Qdt = CCI + OC2 00+iI Yt +i2 pt-1) + a3 yt + ()C4 pl-I + elt 
As seen from (5.13), the demand function in (5.12) suffers from a perfect 
multicollinearitY problem, and the TSLS estimates of a's cannot be obtained. 
In practice, when the model includes many equations, it bccomcs ditricult to 
visually examine the idcntifiability of the bchavioural equations. In t1iis situation, one 
" For a description of a perfect multicollinearity problem, see the methodology section in Chapter I of 
this study. 
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should make use of the rank and order conditions. For example, for an equation to be 
identified the rank condition must be satisfied. To explain what the rank condition is, we 
follow Maddala" to create the following table for the original model in (5.7) through 
(5.9): 
QdI Q't PC Yt PI-I 
Demand eq. x0xx0 
Supply eq. 0xx00 
Price eq. xxx0x 
In this table, 'Y' indicates that the equation includes the corresponding variable, and "0" 
indicates that the equation does not include the corresponding variable. 
In order to do the rank condition, we delete the row corresponding to the 
equation in question and pick up the columns corresponding to the elements that have 
zeros in that row. The equation is said to be identified, if and only if we can form from 
these columns a matrix of rank (G - 1); where G is the number of endogcnous variables. 
Accordingly for the demand function, we delete the first row and pick up the 
columns corresponding to missing variables Q", and P,. j. The columns are 
x0 
xx 
The rank of this matrix is 2. Therefore, the demand function is identified, since (G - 1) is 
also equal to 2. 
For the supply function, we delete the second row and pick up flie columns 
corresponding to missing variables Q't. Y,, and P, I. The columns arc 
xx0 
x0x 
The rank of this matrix is, again, 2. This means that the supply function is also 
" See Maddala (1977, pp. 223 - 225) 
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identified, since (G - 1) is also equal to 2. 
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Once the rank condition confirms that the equations are identified, then the order 
condition can be utilised to tell us whether they are exactly identified or over-idcntif'ied. 
Based on the order condition, the equation in question is said to be exactly identified if K 
= (G - 1); where K is the number of the missing variables in the equation. The equation 
is said to be over-identified, if K> (G -1). 
Based on the order condition, the demand equation is exactly identified (that is, 
K=2 and G-I= 2), while the supply function is over-identified (for example, K=3 
and, again, G-I= 2). Over-identification of the supply function means that if we use 
such a method of estimation as indirect least squares (ILS)" instead of TSLS to obtain 
consistent estimates, then we will have two different sets of estimates for the coefficients 
01 and P. in the supply function. In such situations, therefore, it is advantageous to 
utilise TSLS which yields a unique set of estimates for the coefficients rather than ILS 
which yields multiple sets of estimates. 
" The indirect least squares (ILS) estimation technique is an alternative method of estimation which, 
like TSLS, yields consistent estimates. The use of ILS is justifiable only if the equation is exactly 
identified. See Gujarati (1995, pp. 682 - 686) 
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Chapter 6: 
Derivation and analysis of dynamic multipliers 
In the previous chapter, we showed that our macroeconometric model 
satisfactorily replicates the reality of the Saudi Arabian economy for the estimation 
period of 1971-1994. As already discussed, this justifies the use of our 
macroeconometric model in the derivation of the dynamic multiplier effects of the 
exogenous variables. Consequently, in this chapter, we shall concentrate on deriving 
and analysing the dynamic multiplier effects on major endogenous macroeconomic 
variables of a change in three "key" exogenous variables. These are the price of (oil) 
exports, PEXTt, the real (oil) exports, REXTt, and the price of imports, PINII. 
Since we are concerned with the most recent part of the estimation period, tile 
1990-1994 sample period is chosen for the multiplier analysis under consideration. 
For each exogenous variable, we calculate and analyse both the short-run multiplier 
effects and the long-run (or cumulative) multiplier effects. 
The outline of this chapter is as follows: Section 6.1 reports and analyses the 
short-run and long-run (or cumulative) dynamic multiplier effects of a tcn perccnt 
increase in the price of (oil) exports in the major endogenous variables. The short-run 
and long-run (or cumulative) dynamic multiplier effects of a ten pcrccnt increase in 
the real (oil) exports in the major endogenous variables are reportcd and analyscd in 
Section 6.2. Section 6.3 reports and analyses the short-run and long-run (or 
cumulative) dynamic multiplier effects of a ten percent decrease in the price of 
imports on the major endogenous variables. Section 6.4 concludes by summarising 
the findings of this chapter. 
6.1 Price of (oil) exports multiplier effects 
In this section we shall analyse the short-run and long-run (or cumulative) 
effects of a ten percent increase in the price of exports, PEXTI, on the endogcnous 
variables. As previously discussed, the real exports largely include crude oil and oil 
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refinery products. Therefore, we may utilise the price deflator index for exports, 
PEXTt, as a proxy for the price of oil exports. 
6.1.1 Short-run multiplier effects 
In order to calculate the short-run dynamic multiplier effects of the price of 
(oil) exports, we take the following three steps: 
The first step is to simulate the estimated macroeconometric model in Table 
5.5 for 1990-1994 and retain the solution values of the endogenous variables. These 
values are referred to as the solution values of the endogenous variables in the absence 
of the change in the price of (oil) exports. 
The second step is to find the solution values of the endogenous variables aftcr 
the change in the price of (oil) exports. That is, we increase the price of exports, 
PEXTt, by ten percent above its actual value in 1990, and then simulate the estimated 
macroeconometric model in Table 5.5 for 1990-1994 to find and then retain the 
solution values of the endogenous; variables. These values are referred to as the 
solution values of the endogenous variables in the presence of the ten percent increase 
in the price of (oil) exports. 
The third step is to calculate for each endogenous variable the dynamic 
multiplier effects of the ten percent increase in the price of (oil) exports. This is done 
by subtracting the solution values of the endogenous variable in tile absence of the 
change in the price of exports from their corresponding solution values in tile presence 
of the ten percent increase in the price of exports. These dynamic multipliers are 
referred to as the short-run dynamic multiplier effects of a ten percent increase in the 
price of (oil) exports on the endogenous variables which are calculated and reported in 
Table 6.1. 
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ho Short-run dynamic multiplier effects of the price of exports - run rt 
Period it RDIt R D RGDPN( RGDPOI RGDPN*t RUNIT, BPt 
00 4,790 4.7 9 0 0.979 0.000 0.000 3.838 13.48 
1 2.583 1.434 0.000 0.686 1.149 -1.512 
2 1.270 0.546 0.000 1.209 0.726 -0.959 
3 0.542 0.258 0.000 0.745 0.284 -0.376 
44 0.192 0.074 0.000 0.386 0.118 -0.156 
Period Mt DEFt GEXt GTK GORt GNRt 
F 
0 0.543 -6.144 5.910 12.05 11.72 0.338 
1 0.836 4.149 4.516 0.367 00.00 0.367 
2 09 0.791 3.253 3.539 0.286 00.00 0.286 
3 0.796 2.064 2.248 0.184 00.00 0.184 
4 0.778 1.309 1.412 0.103 00.00 0.102 
Peýri: odT 
:::: 
V:, 
ýý 
PG D" PNt PGDPNt Pt P, I, 
0 01025 0.207 0.002 0.001 0.138 0.000 
1 0.012 0.220 0.004 0.003 0.143 0.138 
2 0.003 -0.121 0.003 0.002 -0.077 0.143 
3 -0.002 -0.141 0.002 0.001 -0.080 -0.077 
4 -0.004 -0.087 0,001 0001 -0.065 _0.080 
Note: Th e numbers 0- 1. 2.3. and 4r efýr to the i mmediate. 161 1owine, first . 1011owine 
second, following third, and following fourth period, respectivel ' V, 
the values 
for the first five endogenous variables reported above, RDI, RGDIINI, 
RGDPOt, RGDPN*t, and RIMT, are in billions of constant (1984) Saudi 
Riyals. The values for the next seven endogenous variables reported above, 
BPt, Mt, (GEXt - GTPt), GEXt, GTRt, GOK, and GNF4 are in billions of 
current Saudi Riyals. The values for Vt, are in ratios. The values flor 
PIG D PNI, P, and 1), are percentages. The values for ["(; I)PN,, and P, are in 
index points. See Table 5.1 for the definition of the variables. 
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More specifically, the first row of Table 6.1 reports the difference between the 
1990 solution values of the endogenous variable after and before the ten percent 
increase in the price of (oil) exports, these values are referred to as the immediate 
period effects. The second row reports the difference between the 1991 solution 
values after and before the ten percent increase in the price of (oil) exports. These 
values are referred to as the following first period effects. Finally, the last row reports 
the difference between the 1994 solution values after and before the ten percent 
increase in the price of (oil) exports. These values are referred to as the following 
fourth period effects. 
According to the calculations in Table 6.1, a ten percent increase in the price of 
(oil) exports, while increasing the nominal exports, boosts the government oil revenue 
by SR 11.72 billion in the immediate period. This, in turn, partially encourages the 
demand for real imports. With the price of imports unchanged, the increase in the 
exports dominates the increase in imports, resulting in an increase surplus in the 
balance of payments by SR 13.48 billion. 
The increase in the government oil revenue by SR 11.72 billion also 
encourages the government expenditure by SR 5.910 billion in the immediate period. 
The increase in the government total revenue, however, dominates the increase in the 
government expenditure, resulting in a reduction in the government deficit by SR 
6.144 billion. 
The effect of the increase in the balance of payments on the money supply, 
however, dominates the effect of the reduction in the government deficit. This, in 
addition to the growth in the nominal non-oil GDP, increases the money supply by SR 
0.543 billion in the immediate period. The effect of the increase in the money supply 
in encouraging the real absorptive capacity is reinforced by the increase in the velocity 
of the money. As a result, the real absorptive capacity increases by SR 4.790 billion in 
the immediate period. ' This increase in the absorptive capacity or the aggregate 
demand for consumption and investment goods and services is satisficd by both the 
1 As also indicated in the footnote of Table 6.1, the first five variables in Table 6.1, RDI,, IIGDPN,, 
RGDPO, RGDPN*t, and RINIT, are in real terms, and, therefore, are in billions of constant (1984) 
Saudi Riyals. The second seven variables in Table 6.1, BP,, M, (GEXI - GTRj, GEXJ, GTN, GORt, 
and GNRt are in nominal terms, and, therefore are in billions of current Saudi Riyals. In order to 
distinguish between these two quantities, in the text, we use SR to indicate "billions of constant (1984) 
Saudi Riyals", and SR to indicate "billions of current Saudi R 7yals. 
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increase in the real imports by SR 3.838 billion and the increase in the real non-oil 
GDP by SR 0.979 billion in the immediate period. As seen, the increase in the real 
non-oil GDP is far less than the increase in the real imports, indicating that the 
increase in the aggregate demand is largely met by importing consumption and 
investment goods and services rather than necessary demand for the domestic non-oil 
production. 
The increase in the real non-oil GDP relative to the normal or long-run level of 
non-oil GDP, however, increases the non-oil GDP price level by 0.002 index points. 
This, in turn, increases the general price level by 0.001 index points in the immediate 
period. This increase in the general price level means an increase in the rate of 
inflation by 0.138 percent which, in turn, reflects itself in an increase of 0.138 percent 
in the inflationary expectations in the following first period. 
More specially, in the following first period, when the ten percent increase in 
the price of oil exports is no longer in effect, there is no increase in the government oil 
revenue. As a result, the increase in the total government revenue is mainly due to the 
increase in the government non-oil revenue by only SR 0.367 billion following the 
increase in the non-oil GDP. On the other hand, however, the increase in tile 
goverment expenditure by SR 4.516 billion continue to be substantial, resulting in an 
increase in the goverment deficit by SR 4.149 billions. 
Furthermore, because of the absence of the ten percent increase in the price of 
oil exports in the following first period, the balance of payments declines by SR 1.512 
billion. This is because the nominal exports remain unchanged, while the real imports 
continue to increase by SR 1.149 billion. The effect of this reduction in the balance of 
payments on the money supply, however, is dominated by the effect of the increase in 
the government deficit. This, in addition to the increase in the non-oil GDP, increases 
the money supply by SR 0.836 billion. The effect of the increase in the money supply 
in encouraging the real absorptive capacity is, again, reinforced by the increase in the 
velocity of money. The increase in the velocity, however, is not as large as that in the 
immediate period, as the increase in government expenditure relative to the revenue 
eases public expectations about the liquidity constraint. As a result, the real absorptive 
capacity increases but by only SR 2.583 billion in the following first period which is 
far less than the increase of SR 4.790 billion in the iM'mcdiate period. 
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This increase in the absorptive capacity or the aggregate demand for 
consumption and investment goods and services is met by the increase in real imports 
by SR 1.149 billion and the increase in real non-oil GDP by SR 1.434 billion. It is 
noted that, unlike for the immediate period, the share of the non-oil domestic 
production relative to imports in satisfying the increase in the aggregate demand is 
larger in the following first period. This is because of the absence of the ten percent 
increase in the price of (oil) exports which leaves the government oil revenue 
unchanged, and, therefore, adversely affects the ability of the economy to import. 
The increase in the real non-oil GDP by LR 1.434 billion, however, dominates 
the increase in the normal or long-run level of non-oil GDP bySR 0.686 billion. This, 
in addition to the increase in the inflationary expectations by 0.13 8 percent, increases 
the non-oil GDP price level by 0.004 index points and the general price level by 0.003 
index points in the following first period. The increase in the general price level, 
again, means an increase in the rate of inflation by 0.143 percent which, in turn, 
reflects itself in an increase of 0.143 percent in the inflationary expectations in the 
following second period. 
In the absence of the ten percent increase in the price of (oil) exports in the 
following second period, again, the government oil revenue is unchanged. 
Accordingly, the increase in the total government revenue is mainly due to the 
increase in the government non-oil revenue by only SR 0.286 billion, which is far less 
than the increase in the government expenditure by SR 3.539 billion. This leads to an 
increase in the government deficit by SR 3.253 billion. 
On the other hand, in the absence of the ten percent increase in the price of 
(oil) exports, the nominal exports is unchanged, and, therefore, with the increase in the 
real imports by SR 0.726, the balance of payments continues to decline by SR 0.959 
billion in the following second period. The effect of this reduction in the balance of 
payments on the money supply, however, is dominated by the effect of the increase in 
the government deficit. This, in addition to the increase in the non-oil GDP, leads to 
an increase in the money supply by SR 0.791 billion. The effect of the increase in the 
money supply in encouraging the real absorptive capacity is, again, reinforced by the 
increase in the velocity of the money. The increase in the velocity, however, is not as 
large as that in the immediate or the following first period. As a result, the increase in 
the real absorptive capacity by SR 1.270 billion is lower than that in the following first 
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period. This increase in the absorptive capacity or the aggregate demand for 
consumption and investment goods and services is met by both the increase in the real 
imports by SR 0.726 billion and the increase in the real non-oil GDP by SR 0.546 
billion. 
This increase in the real non-oil GDP, however, is lower than the increase in 
the normal or long-run level of non-oil GDP by SR 1.209 billion. This puts a 
downward pressure on the non-oil GDP price level. This downward pressure, 
however, is dominated by the effect of the increase in the inflationary expectations by 
0.143 percent, leading to an increase in the non-oil GDP price level by 0.003 index 
points and the general price level by 0.002 index points in the following second 
period. This increase in the general price level is below the corresponding increase in 
the following first period, resulting in a decline in the rate of inflation by 0.077 
percent. This decline, then, reflects itself in a decline in the inflationary expectations 
by 0.077 percent in the following third period. 
In the absence of the ten percent increase in the price of (oil) exports in the 
following third and fourth periods, again, the government oil revenue stays unchanged. 
The increase in the total government revenue, due to the increase in the government 
non-oil revenue, continues to be dominated by the increase in the government 
expenditure, leading to further increase in the government deficit. 
The effect of these increases in the government deficit on the money supply 
dominate the effects of the continuing declines in the balance of payments. These, in 
addition to the increase in the non-oil GDP, increase the money supply in the 
following third and fourth periods. The effects of money supply increases in 
encouraging the real absorptive capacity are partially frustrated by the declines in the 
velocity of the money (the declines in the velocity follow the increases in government 
expenditure which ease the public expectations about the liquidity constraint). As a 
result, the increase in the real absorptive capacity in the following third and fourth 
periods (by SR 0.542 billion and LR 0.192 billion, respectively) continue to be much 
smaller than those in the previous periods. These increases in the absorptive capacity 
or the aggregate demand for consumption and investment goods, however, arc almost 
equally met by both the increases in the real imports and by the domestic non-oil 
production. 
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The increases in the real non-oil GDP in the following third and fourth periods, 
again, are less than the corresponding increases in the normal or long-run level of non- 
oil GDP, putting downward pressures on the non-oil GDP price levels. These 
downward pressures, however, are reinforced by the declines in the inflationary 
expectations, leading the non-oil GDP price level to decline in the following third and 
fourth periods. As a result, the general price level, and, therefore, the rate of inflation 
continue to decline in these periods. 
6.1.2 Long-run multipliers (or cumulative) effects 
In order to calculate the long-run (or cumulative) dynamic multiplier cffect, we 
take the following three steps: 
Ile first step is to simulate the estimated macroeconometric model in Table 
5.5 for 1990-1994 and retain the solution values of the endogenous variables. These 
values are referred to as the solution values of the endogenous variables in the absence 
of the ten percent increase in the price of (oil) exports. 
The second step is to find the solution values of the endogenous variables after 
the change in the price of (oil) exports. Accordingly, we first increase the price of 
exports, PEXTt, by ten percent above its actual value in 1990, and unlike for the short- 
run multipliers, we keep this increase in effect for 1991-1994. Then we simulate the 
estimated macroeconometric model in Table 5.5 for 1990-1994 to find and then retain 
the solution values of the endogenous variables. These values are referred to as the 
solution values of the endogenous variables in the presence of the ten percent increase 
in the price of (oil) exports. 
The third step is to calculate for each endogenous variable the dynamic 
multiplier effects of the ten percent increase in the price of (oil) exports. This is done 
by subtracting the solution values of the endogenous variable in the absence of the 
change in the price of exports from their corresponding solution values in tile presence 
of the change in the price of exports. These dynamic multipliers are referrcd to as tile 
long-run (or cumulative) dynamic multiplier effects of a ten percent increase in the 
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price of (oil) exports on the endogenous variable which arc calculated and reported in 
'Fable 6.2.2 
Table 6.2. 
Long-run dynamic multiplier effects of the price of exports 
-Ve r -io d RDIt -RGDPNt RGDPO, RGDPN*t __ RIMT, BP, 
0 4.790 0.979 0.000 0.000 3.838 13A8 
1 8.354 
7 - 
2.607 0.000 0.686 5.747 14.83 
2 16 
.7 
3 3.260 0.000 2.030 7.450 13.05 
12.40 5.405 0.000 2.891 6.982 11.17 
4 12.34 5.280 0.000 4.632 7. H. 
Period M, DEF, GEXt GTRt GOR, GNIlt 
0 0.543 -6.144 5.910 12.05 11.72 0.338 
1 1.459 -3.908 12.36 16.27 15.49 0.785 
2 2.318 -0.675 18.73 19.41 18.19 1.213 
E3 3.983 
- 
7.161 20.80 13.64 12.05 1.589 
- 4 50 29 8.552 21.42 12.87 11.09 1.780 
Period vt PG b PN, PGDPNj Pj 
0 0.025 0.207 0.002 0.001 0.138 0.000 
1 0.041 0.488 0.007 0.005 0.320 0.138 
2 0.047 0.310 0.010 0.007 0.212 0.320 
3 0.044 0.409 0.016 0.011 0.398 0.212 
4 0 03() 0.182 0.018 0.013 0.140 0.398 
Note: See the notes in Table 6.1 
Simple cumulative sums using the values in Table 6.1 should give the correct cumulative multiplier 
effects it' the model is linear in terms of' variables. However. since our inodel is non-linear (for 
example, it includes logarithmic equations), simple linear cumulative sums %kill not give the correct 
multiplier effects (see Pindyck and RUbinfeld. 1991, p. 378). Therefore, in order to find the correct 
cumulative multiplier efTects, we follow the procedure outlined in the text. 
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As it should be, the immediate period multiplier effects reported in Table 6.2 
are the same as those in Tab] e 6.1, and, therefore, have the same interpretation as that 
given above. 
In the following first period, however, %vith the ten percent increase in the price 
of (oil) exports in effect, the nominal exports continues to increase and boosts the 
government oil revenue by SR 15.49 billion in the following first period. Tbis, in turn, 
partially encourages the demand for real imports, with the price of imports unchanged, 
the increase in the exports dominates the increase in imports, resulting in an increase 
in the balance of payments by SR 14.83 billion. 
The increase in the government oil revenue by SR 15.49 billion in addition to 
the increase in the government expenditure in the immediate period encourages the 
government expenditure in the follo%ving first period by SR 12.36 billion. This 
increase in the government expenditure, ho%vevcr, is dominated by the increase of SR 
16-27 billion in the government total revenue. This results in a reduction in the 
government dcficit by SR 3.908 billion. 
The cffect of the increase in the balance of payments on the money supply, 
however, dominates the cfTect of the reduction in the government deficit. This, in 
addition to the growth in the nominal non-oil GDP. increases the money supply by SR 
1.459 billion in the following first period. The effect of the increase in the money 
supply in encouraging the real absorptive capacity is reinforced by the increase in the 
velocity of the money. As a result, the real absorptive capacity increases by SR 8.354 
billion in the following first period. 'Mis increase in the absorptive capacity is 
satisfied by both the increase in real imports by SR 5.747 billion and the increase in 
the real non-oil GDP bySR 2.607 billion. 
The increase in the real non-oil GDP dominates the increase in the normal or 
long-run level of non-oil GDP, and, therefore, increases the non-oil GDP price level 
by 0.007 index points. This, in turn, increases the general price level by 0.005 index 
points in the following first period. This increase in the general price level means an 
increase in the rate of inflation by 0.320 percent which, in turn, reflects itself in an 
increase of 0.320 percent in the inflationary expectations in the following second 
period. 
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The above analysis for the folloNving first period can be repeated to analyse the 
follovAng second period multiplier effects. Unlike the immediate, first, and second 
period, however, in the follo%ving third and fourth periods, the government expenditure 
dominates the government total revenue, resulting in an increase in the government 
deficit. This reinforces the cfTect of the increase in the balance of payments on the 
money supply, resulting in faster increases in the money supply in the following third 
and fourth periods. The cffect of money supply increases on the real absorptive 
capacity, however, is partly frustrated by the slower increases in the velocity of 
money. In any event, the real absorptive capacity increases by SR 12.40 billion in the 
following third period which is satisfied by a SR 5.405 billion increase in the real non- 
oil GDP and by a SR 6.982 billion increase in the real imports. The real absorptive 
capacity increase by SR 12.34 billion in the following forth period which, again, is 
satisfied by a SR 5.28 billion increase in the real non-oil GDP and by a SR 7.060 
billion increase in the real imports. As seen, the increases in the real absorptive 
capacity are more equally satisfied by the increases in the real non-oil GDP and real 
imports in the following third and fourth periods than in previous periods. For 
example, as reported in Table 6.2 the increases in the real absorptive capacity in the 
immediate, following first and second periods arc largely satisfied by the increases in 
the real imports than the increases in the real non-oil GDP. 
61 Real (oil) exports multiplier cffects 
In this section, we shall analyse the short-run and long-run (or cumulative) 
effects on the endogcnous variables of a ten percent increase in the real exports, 
REXTI. As previously mentioned, the real exports largely include crude oil and oil 
refinery products. Therefore, we may utilise the real exports as a proxy for the 
quantity of oil exports. 
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In order to calculate the short-run dynamic multiplier effects of a ten percent 
increase in the real exports on the cndogenous variables, the estimated 
macrocconometric model in Table 5.5 is simulated for 1990-1994 both before and 
after an increase in the real exports by ten percent above its historical value in 1990 .3 
The difference between the solution values of the endogenous variables after and 
before the ten percent increase in the real exports are calculated and reported in Table 
6.3. We refer to these values as the short-run dymamic multiplier effects of a ten 
percent increase in the real exports on the endogenous variables. 
Based on these calculated short-run multipliers in Table 6.3, a ten percent 
increase in the real exports encourages oil production and, therefore, increases the real 
oil GDP by SR 22.03 billion in the immediate period. This increase, on the aggregate 
supply side, matches the increase in the aggregate demand as the real net exports 
increases by SR 19.472 billion and the real absorptive capacity increases by SR 3.507 
billion. 
More specifically, the ten percent increase in the real exports increases the 
government oil revenue by SR 7.197 billion in the immediate period. This partially 
increases the real imports by ER 2.562 billion. Ibis increase in imports, however, is 
dominated by the increase in cxports, leading to an increase of SR 15.09 billion in the 
balance of payments. 
The increase in the real exports though increasing the goverment oil revenue 
encourages the government expenditure by SR 3.673 billion. This increase in the 
government expenditure, however, is below the SR 7.448 billion increase in the 
government total revenue, leading to a reduction in the government deficit by SR 
3.775 billion in the immediate period. 
3 It should be noted that. in calculating the short-run and long-run dynamic multipliers for the real 
exports, the macroeconometric model in Table 5.5 is slightly altered. That is, the equation for the real 
oil GDP (equation 16) is replaced by an identity which makes the real oil GDP equal to the real exports. 
Ibis is necessary to do in order to avoid complications in interpretations, due to the slight difference 
between the two variables when the behavioural equation for the real oil GDP is utilised. 
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Short-run dynamic multiplier effects of real exports 
P eýr i ýod Wit RGDPNt RGDPO-t--RGDPN--*t RIMTj BPt 
0 3.507 0.947 22.03 0.000 2.562 15.09 
1 4.706 1.309 0.000 0.663 3.397 -4.470 
2 2.382 1.179 0.000 1.115 1.187 -1.568 
3 0.824 0.389 0.000 1.160 0.435 -0.574 
4 0.072 -0.037 0.000 Oý602 0.109 -0.143 
Period N14 DEFt GEXt GT& GORt GN& 
0 0.727 -3.775 3.673 7.448 7.197 0.251 
1 0.516 -2.460 7.795 10.255 9.792 0.463 
2 0.759 5.673 6.092 0.419 0.000 0.419 
3 0.757 3.589 3.863 0.274 00.00 0.274 
4 0.706 2.287 2.422 0.135 0.000 0.135 
Period V, PG 6 PN, PGDPN, Pt 
0 0.015 0.211 0.002 0.001 0.140 0.000 
1 0.026 0.197 0.004 0.003 0.127 0.140 
2 0.011 0.024 0.004 0.003 0.020 0.127 
3 0.001 -0.184 0.003 0.002 _0.099 0.020 
4 -0,004 -0.152 0.001 0.001 -0.115 _0.099 
Note: See the notes in Table 6.1 
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The effect of the increase in the balance of payments on the money supply, 
however, dominates the effect of the reduction in the government deficit. This, in 
addition to the growth in the nominal non-oil GDP, increases the money supply by SR 
0.727 billion in the immediate period. The effect of the increase in the money supply 
in encouraging the real absorptive capacity is reinforced by the increase in tile velocity 
of money. As a result, the real absorptive capacity increases bySR 3.507 billion in the 
immediate period. This increase in the absorptive capacity or the aggregate demand 
for consumption and investment goods and services is satisfied by the increase in the 
real imports by SR 2.562 billion and the real non-oil GDP by SR 0.947 billion in the 
immediate period. 
The increase in the real non-oil GDP relative to the nonnal or long-run level of 
non-oil GDP, however, increases the non-oil GDP price level by 0.002 index points. 
This, in turn, increases the general price level by 0.001 index points in the immediate 
period. The increase in the general price level means an increase in the rate of 
inflation by 0.140 percent which reflects itself in an increase of 0.140 percent in the 
inflationary expectations in the following first period. 
More specially, in the following first period, the ten percent increase in the real 
exports is no longer in effect. However, due to the distributed effects of the real 
exports on the government oil revenue, the ten percent increase in the real exports in 
the immediate period increases the government oil revenue in the following first 
period by SR 9.792 billion. This, again, partially increases the real imports. In the 
absence of the increase in the real exports in the following first period, this increase in 
imports leads to a decline in the balance of payments by SR 4.470 billion. On the 
other hand, the increase in the government oil revenue in the following first period 
encourages the government expenditures by SR 7.795 billion which is below tile 
increase of SR 10.255 billion in the government total revenue. This therefore, leads to 
a decline in the government deficit by SR 2.460 billion. 
The effect of the declines in the balance of payments and the government 
deficit on the money supply are dominated by the growth in the nominal non-oil GDP, 
leading to an increase in the money supply by SR 0.516 billion in the following first 
period. The effect on the increase in the money supply in encouraging the real 
absorptive capacity is reinforced by the increase in the velocity of money. As a result, 
the real absorptive capacity increases by S-R 4.706 billion in the following first period. 
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Again, the increase in the absorptive capacity or the aggregate demand for 
consumption and investment goods and services is satisfied by both the increase in the 
real imports by LR 3.397 billion and the increase in the real non-oil GDP by . 5R 1.309 
billion. 
The increase in the real non-oil GDP relative to the normal or long-run level of 
non-oil GDP, in addition to the increase in the inflationary expectations, increases the 
non-oil GDP price level by 0.004 index points. This, in turn, increases the general 
price level by 0.003 index points in the following first period. This increase in the 
general price level, means an increase in the rate of inflation by 0.127 percent which 
reflects itself in an increase of 0.127 percent in the inflationary expectations in the 
following second period. 
In the absence of the ten percent increase in the real exports in the following 
second period, the government oil revenue is unchanged. Accordingly, the increase in 
the government total revenue is mainly due to the increase in the government non-oil 
revenue by only SR 0.419 billion, which is far less than the increase in the government 
expenditure by SR 6.092 billion. This leads to an increase in the government deficit 
by SR 5.673 billion. 
On the other hand, in the absence of the ten percent increase in the real exports, 
the nominal exports is unchanged, and, therefore, with the increase in the real imports 
by SR 1.187 billion, the balance of payments continues to decline by SR 1.568 billion 
in the following second period. The effect of this reduction in the balance of payments 
on the money supply, however, is dominated by the effect of the increase in the 
government deficit. This, in addition to the increase in the non-oil GDP, leads to an 
increase in the money supply by SR 0.759 billion. The effect of the increase in the 
money supply in encouraging the real absorptive capacity is, again, reinforced by tile 
increase in the velocity of money. The increase in the velocity, however, is not as 
large as that in the immediate or the following first period. As a result, the incrcase in 
the real absorptive capacity by SR 2.382 billion is lower than that in the previous 
periods. This increase in the absorptive capacity or the aggregate demand for 
consumption and investment goods and services is met by both the increase in the real 
imports by SR 1.187 billion and the increase in the real non-oil GDP by &R 1.179 
billion. 
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This increase in the real non-oil GDP, however, is higher than the increase in 
the nonnal or long-run level of non-oil GDP which is '. YR 1.115 billion. This puts an 
upward pressure on the non-oil GDP price level. This upward pressure is reinforced 
by the increase in the inflationary expectations by 0.127 percent, leading to an increase 
in the non-oil GDP price level by 0.004 index points and the general price level by 
0.003 index points in the following second period. This increase in the general price 
level, however, leads to an increase in the rate of inflation by 0.020 percent. This 
increase, then, reflects itself in an increase in the inflationary expectations by 0.020 
percent in the following third period. 
In the absence of the ten percent increase in the real exports in the following 
third and fourth periods, again, the government oil revenue stays unchanged. The 
increase in the government total revenue, due to the increase in the government non- 
oil revenue, continues to be dominated by the increase in the government expenditure, 
leading to further increases in the government deficit. 
The effect of these increases in the government deficit on the money supply 
dominates the effects of the continuing declines in the balance of payments. Tliese, in 
addition to the increase in the non-oil GDP, increase the money supply in the 
following third and fourth periods. The effect of the money supply increase in 
encouraging the real absorptive capacity is reinforced by the increase in the velocity in 
the following third period. Accordingly, the real absorptive capacity increases by SR 
0.824 billion. This increase, however, is met by both the increase in the real imports 
and by the increase in the domestic non-oil production. In the following fourth period, 
however, the effect of the money supply increase in encouraging the real absorptive 
capacity is partially frustrate by the decline in the velocity. This is why the increase in 
the real absorptive capacity by SR 0.072 billion is much smaller than that in the 
following third period. This slight increase in the aggregate demand for goods and 
services, however, is entirely satisfied by the increase in real imports which also 
compensates for the slight decline in the real non-oil GDP. 
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6.2.2 Long-run multiplier (or cumulative) effects 
In order to calculate the long-run dynamic multiplier effects of a ten percent 
increase in the real exports on the endogenous variables, we first simulated the 
estimated macroeconometric model in Table 5.5 for 1990-1994 in the absence of any 
change in the real exports and retain the solution values of the endogenous variables. 
We then increase the real exports REXTt, by ten percent above its historical value in 
1990 and keep this increase in effect for 1991-1994. Then, simulating the estimated 
macroeconometric model in Table 5.5 for 1990-1994 gives the solution values of tile 
endogenous variables in the presence of the ten percent increase in the real exports. 
The difference between the solution values of the endogenous variables after and 
before the ten percent increase in the real exports are calculated and reported in Table 
6.4. We refer to these values as the long-run dynamic multiplier effects of a ten 
percent increase in the real exports on the endogenous variables. 
As seen, the immediate period multiplier effects reported in Table 6.4 are the 
same as those in Table 6.3, and, therefore, have the same interpretation as that given 
above. In the following first period, however, with the ten percent increase in the real 
exports in effect, oil production measured by the real oil GDP increases by -SR 
22-03 
billion in the following first period. This increase, on the aggregate supply side, 
matches the increase in the aggregate demand as the real net exports increases by SR 
16.354 billion and the real absorptive capacity increases bySR 7.795 billion. 
To be more specific, the ten percent increase in the real exports increases the 
government oil revenue by SR 17.17 billion in the following first period. This 
partially increases the real imports. The increase in imports, however, is dominated by 
the increase in exports, leading to an increase of SR 8.668 billion in the balance of 
payments. On the other hand, the ten percent increase in the real exports increases the 
government oil revenue and then the government expenditure by SR 11.41 billion. 
This increase in the government expenditure, however, is below the SR 17.86 billion 
increase in the government total revenue, leading to a reduction in the government 
deficit by SR 6.450 billion in the following first period. 
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Long-run dynamic multiplier effects of real exports 
- Period RDIt RGDPNt RGDPOj RGDPN*t RIMTt BPt 
0 3.507 0.947 22.03 0.000 2.562 15.09 
1 7.795 2.117 22.03 0.663 5.681 8.668 
2 10.01 2.942 22.03 1.681 7.077 7.303 
3 11.70 4.913 22.03 2.564 6.800 7.149 
4 11.81 4.736 22.03 4.190 7.069 6.792 
-- Period Mt DEFt GEXt GTRt GO& GN Rt 
0 0.726 -3.775 3.673 7.448 7.197 0.251 
1 1.107 -6.45 11.41 17.86 17.17 0.690 
2 1.681 -1.42 18.06 19.48 18.38 1.100 
3 3.129 6.76 20.56 13.80 12.32 1.477 
4 3.938 8.26 21.98 13.72 12.04 1.677 
Period vt 0 PG D PNt PGDPNt Pt P, P, 
0 0.015 0.211 0.002 0.001 0.140 0.000 
1 0.040 0.385 0.006 0.004 0.249 0.140 
2 0.048 0.299 0,009 0.007 0.206 0.249 
3 0.046 0.347 0.014 0.010 0.351 0.206 
4 0.043 0.153 0.016 0.012 0.121 0.351 
Note: See the notes in Table 6.1 
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The effect of the increase in the balance of payments on the money supply, 
however, dominates the effect of the reduction in the government deficit. This, in 
addition to the growth in the nominal non-oil GDP, increases the money supply by SR 
1.107 billion in the following first period. The effect of the increase in the money 
supply in encouraging the real absorptive capacity is reinforced by the increase in tile 
velocity of money. As a result, the real absorptive capacity increases by , 'VR 7.795 
billion. This increase in the absorptive capacity or the aggregate demand for 
consumption and investment goods and services is satisfied by the increase in real 
imports by LR 5.681 billion and the real non-oil GDP by SR 2.117 billion in the 
following first period. 
The increase in the real non-oil GDP is higher than the increase in the normal 
or long-run level of non-oil GDP. This, however, puts an upward pressure on the non- 
oil GDP price level. More specifically, the non-oil GDP price level increases by 0.006 
index points. This, in turn, increases the general price level by 0.004 index points in 
the following first period. The increase in the general price level means an increase in 
the rate of inflation by 0.249 percent which reflects itself in an increase of 0.249 
percent in the inflation expectations in the following second period. 
The analysis for the following second period is the same as that for the 
following first period described above. For the following third and fourth periods, 
however, the government expenditure dominates the government total revenue, 
resulting in an increase in the government deficit. This reinforces the effect of the 
increase in the balance of payments on the money supply, resulting in faster increases 
in the money supply in the following third and fourth periods. The effect of these 
money supply increases on the real absorptive capacity is reinforced by the continuing 
increases in the velocity. As a result, the real absorptive capacity increases by . 5R 
11.70 billion in the following third period which is satisfied by a SR 4.913 billion 
increase in the real non-oil GDP and by a SR 6.800 billion increase in the real imports. 
The real absorptive capacity increase by, ', YR 11.81 billion in the following forth period 
which, again, is satisfied by a SR 4.736 billion increase in the real non-oil GDP and by 
a SR 7.069 billion increase in the real imports. In the following third and fourth 
periods, as seen, the increase in the real non-oil GDP are more substantial relative to 
the previous period. Accordingly, the real non-oil GDP plays a more important role in 
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satisfying the increases in the real absorptive capacity in the following third and fourth 
periods. 
6.3 Price of imports multiplier effects 
As indicated before, the price of imports PIMI, is another important exogenous 
variable in our macroeconometric model. Given the reliance of the Saudi economy on 
imported consumption and investment goods and services, this section analyses the 
short-run and long-run (or cumulative) effects on the endogcnous variables of a ten 
percent decline in the price of imports, PIMt. 
6.3.1 Short-run multiplier effects 
In order to calculate the short-run dynamic multiplier effects of a ten percent 
decline in the price of imports on the endogenous variables, the estimated 
macroeconometric model in Table 5.5 is simulated for 1990-1994 both before and 
after the ten percent decline in the price of imports below its historical value in 1990. 
The difference between the solution values of the endogenous variables after and 
before the ten percent decline in the price of imports are calculated and reported in 
Table 6.5. We refer to these values as the short-run dynamic multiplier effects of a ten 
percent decline in the price of imports on the endogenous variables. 
A ten percent decline in the price of imports means that the imported goods 
and services are cheaper relative to the domestically produced non-oil goods and 
services. This encourages the demand for imports but discourages the demand for the 
non-oil products despite the slight decline in the price of non-oil GDP. The increase in 
the demand for imports (with the exports unchanged) results in a deficit of SR 2.867 
billion in the balance of payments in the immediate period. Tile reduction in the real 
non-oil GDP, however, reduces the government non-oil revenue by SR 0.127 billion. 
With the government oil revenue and expenditure unchanged, the decline in the 
government non-oil revenue decreases the government total revenue, and, therefore, 
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increases the government deficit by SR 0.127 billion. The effect of the decline in the 
balance of payments on the money supply dominates by the effect of the increase in 
the government deficit. This, in addition to the reduction in the non-oil GDP, reduces 
the money supply by SR 1.156 billion in the immediate period. With the velocity 
unchanged, the effect of the decline in the money supply is reflected in a reduction in 
the general price level. This reduction in the general price level is reinforced by the 
ten percent decline in the price of imports. 
More specifically, in the immediate period, the general price level declines by 
0.043 index points. This, in turn, encourages the real absorptive capacity or the 
aggregate demand for goods and services by SR 11.10 billion, which, in turn, further 
encourages the real imports. As seen, the increase in the real imports in the immediate 
period is SR 15.28 billion. This increase in the real imports not only satisfies the 
increase in the real absorptive capacity or the aggregate demand but also makes up for 
the decline in the real non-oil GDP by SR 4.176 billion. As already mentioned, the 
decline in the non-oil GDP follows the cheaper imported goods and services relative to 
the domestically produced goods and services. 
The decline in the real non-oil GDP, with the normal or long-run level of non- 
oil GDP unchanged, puts a downward pressure on the non-oil GDP price level. This 
downward pressure causes the non-oil GDP price level to decline by 0.009 index 
points. This decline in the non-oil GDP price level reinforces the effect of tile ten 
percent decline in the price of imports on the general price level. Specifically, the 
general price level declines by 0.043 index points in the immediate period, which, in 
turn, results in the inflation rate declining by 4.069 percent. This decline, then, 
reflects itself in a decline in the inflationary expectations by 4.069 percent in the 
following first period. 
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Short-run dynamic multiplier effects of the price of imports 
-Teriod RDIt RGDPNt_ RGDPOt RGDPN*t RIM'I't BPt 
0 11,10 -4.176 0.000 0,000 15.28 -2.867 
1 2.069 2.402 0.000 -2.923 -0.330 0.435 
2 -0.038 0.047 0.000 0.805 -0.085 0.112 
3 -0.284 -0.236 0.000 0.274 -0.048 0.064 
4 -0.218 -0.173 0.000 -0.004 -0.045 0.059 
- Teriod Mt DEFt GEXt GTRt GOI; 4 GNK 
0 -1.156 0.127 0.000 -0.127 0.000 -0.127 
1 -0.061 0.058 0.000 -0.058 0.000 -0.058 
2 -0.114 0.037 0.000 -0.037 0.000 -0.037 
3 -0.125 0.029 0.000 -0.029 0.000 -0.029 
4 -0.116 0.025 0.000 -0.025 0.000 -0.025 
Period vt PG D PNt PGDPNt Pt P, 
0 0.000 -0.892 -0.009 -0.043 -4.069 0.000 
1 0.000 -0.077 -0.009 -0.007 3.431 4.069 
2 0.000 0.903 -0.001 -0.000 0.594 3.431 
3 0.000 0.084 0.000 0.000 
_ 
0.058 
__ _ 
0.594 
4 0.000 -0.013 0.000 0.000 
o 
. OOO 0.058 
Note: See the notes in Table 6.1 
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The decline in the inflationary expectations is partially responsible for the 
decline in the non-oil GDP price level by 0.009 index points in the following first 
period. Consequently, in the absence of the ten percent decline in the price of imports 
in the following first period, the domestically produced non-oil goods and services 
become cheaper relative to the imported goods and services. This encourages the 
demand for domestically produced non-oil products but discourages the demand for 
imported products. For example, the real imports is declined by LýR 0.330 billion, 
which, with the exports unchanged, leads to an increase in the balance of payments by 
SR 0.435 billion in the following first period. On the other hand, with the government 
oil revenue and expenditure unchanged, the decline in the government non-oil revenue 
by SR 0.058 billion decreases the government total revenue, and, therefore, increase 
the government deficit by SR 0.058 billion. The effect of the increase in the balance 
of payments on the money supply, however, is reinforced by the effect of the increase 
in the government deficit and the growth in non-oil GDP. Accordingly, the change in 
money supply, AMt is positive, and, as a result, the decline in the money supply by SR 
0.061 billion in the following first period is far less than that in the immediate period. 
With the velocity of money unchanged, the effect of the decline in the money supply is 
reflected in a reduction in the general price level by 0.007 index points. This, in turn, 
increases the real absorptive capacity or the aggregate demand for goods and services 
by SR 2.069 billion. This increase in the real absorptive capacity in tile following first 
period is satisfied by the increase in the real non-oil GDP. In fact the increase in the 
real non-oil GDP by SR 2.402 billion not only satisfies the increase in the real 
absorptive capacity or the aggregate demand for goods and services but also makes up 
for the decline in the real imports by SR 0.330 billion. 
The increase in the real non-oil GDP is dominated by the decline in the normal 
or long-run level of non-oil GDP. Tbis, therefore, puts a downward pressure on tile 
non-oil GDP price level. This downward pressure, which is also reinforced by the 
decline in the inflationary expectations, results in a decline in both the non-oil GDP 
price level and the general price level. The decline in the general price level in the 
following first period is 0.007 index points which is far below tile decline of 0.043 
index points in the immediate period. This means an increase in tile rate of inflation in 
the following first period by 3.431 percent. Accordingly, the inflationary expectations 
increases by 3.431 percent in the following second period. 
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The effect of the increase in the inflationary expectations on the non-oil GDP 
price inflation dominates the effect of the decline in the real non-oil GDP gap, 
resulting in an increase in the non-oil GDP price inflation of 0.903 percent. 
Consequently, the decline in the non-oil GDP price level by 0.001 index points in the 
following second period is substantially lower than that in the following first period. 
In the absence of the ten percent decline in the price of imports in the following 
second period, domestically produced non-oil goods and services remain cheaper 
relative to imported goods and services. This continues to discourage the demand for 
imported products by SR 0.085 billion but encourages the demand for domestically 
produced non-oil products by SR 0.047 billion in the following second period. The 
decline in the real imports (with the exports unchanged) results in the balance of 
payments increasing by SR 0.112 billion in the following second period. On the other 
hand, with the government oil revenue and expenditure unchanged, the decline in the 
government non-oil revenue by SR 0.037 billion decreases the government total 
revenue, and, therefore, increases the government deficit by SR 0.037 billion. The 
effects of the increases in the balance of payments and the government dcricit on the 
money supply, however, is dominated by the decline in the growth of non-oil GDP. 
Accordingly, the change in money supply, &Mt , is negative. As a result, the decline 
in the money supply by SR 0.114 billion in the following second period is larger than 
that in the following first period. With the velocity of money unchanged, the cffcct of 
the decline in money supply is reflected in a reduction in the real absorptive capacity 
or the aggregate demand for goods and services by SR 0.038 billion. Part of the 
decline in the real imports by SR 0.085 billion matches this reduction in the real 
absorptive capacity. The remaining reduction in the real imports matches the increase 
in the non-oil GDP, as the domestically produced goods and services remain cheaper 
than the imported goods and services. 
The increase in the real non-oil GDP, again, is dominated by the increase in the 
normal or long-run level of non-oil GDP. This, therefore, puts a downward pressure 
on the non-oil GDP price level. This downward pressure, however, dominates tile 
increase in the inflationary expectations, causing the non-oil GDP price level and the 
general price level to decrease. The decline in the general price level in the following 
second period is far below the decline of 0.007 index points in the following first 
period. This means an increase in the rate of inflation in the following second period 
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by 0.594 percent reflects itself in an increase in the inflationary expectations by 0.594 
percent in the following third period. 
In the absence of the ten percent decline in the price of imports in the 
following third and fourth periods, the real imports continue to decline, and, therefore 
the balance of payments continues to increase. On the other hand, the government 
non-oil revenue continues to decline, and, with the government oil revenue and 
expenditure unchanged, the government deficit continues to increase. The effects of 
these increases in the balance of payments and government deficit on the money 
supply are dominated by the declines in the non-oil GDP. Accordingly, the money 
supply continues to decline in the following third and fourth periods. With the 
velocity of money unchanged, the effects of the declines in the money supply are 
reflected in reductions in the real absorptive capacity or the aggregate demand for 
goods and services by SR 0.284 billion in the following third period and by SR 0.218 
billion in the following fourth period. These declines in the real absorptive capacity 
are matched by the declines in both the real non-oil GDP and the real imports. The 
declines in the real non-oil GDP, however, are larger than those in the real imports, as 
the changes in the non-oil GDP price level become very negligible. 
6.3.2 Long-run multiplier (or cumulative) effects 
In order to calculate the long-run dynamic multiplier effects of a ten percent 
decline in the price of imports on the endogenous variables, we first simulated the 
estimated macroeconometric model in Table 5.5 for 1990-1994 in the absence of any 
change in the price of imports and retain the solution values of the endogenous 
variables. We then reduce the price of imports, PIK, by ten percent below its 
historical value in 1990 and keep this reduction in effect for 1991-1994. Then, 
simulating the estimated macroeconometric model in Table 5.5 for 1990-1994 gives 
the solution values of the endogenous variables in the presence of the ten percent 
decline in the price of imports. The difference between the solution values of tile 
endogenous variables after and before the ten percent decline in the price of imports is 
calculated and reported in Table 6.6. We refer to these values as tile long-run dynamic 
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multiplier effects of a ten percent decline in the price of imports on the endogenous 
variables. 
As seen, the immediate period multiplier effects reported in Table 6.6 are the 
same as those in Table 6.5, and, therefore, have the same interpretation as that given 
above. In the presence of the ten percent decline in the price of imports in the 
following first period, the imported goods and services remain cheaper relative to the 
domestically produced non-oil goods and services. This continues to encourage the 
demand for imported products but discourages the demand for domestically produced 
non-oil products. For example, the real non-oil GDP decreases by ER 1.067 billion, 
while the real imports increases by SR 15.22 billion. This increase in the real imports 
(with the exports unchanged) results in a decline in the balance of payments by SR 
2.832 billion in the following first period. On the other hand, with the government oil 
revenue and expenditure unchanged, the decline in the government non-oil revenue by 
SR 0.173 billion decreases the government total revenue, and, therefore, increases the 
government deficit by SR 0.173 billion. The decline in the balance of payments, the 
increase in the government deficit, and the decline in the non-oil GDP jointly results in 
a decline in the money supply by SR 1.049 billion in the following first period. With 
the velocity of money unchanged, the effect of the decline in the money supply is 
reflected in a reduction in the general price level by 0.049 index points. This, in turn, 
encourages the real absorptive capacity or the aggregate demand for goods and 
services by SR 14.16 billion. This increase in the real absorptive capacity in the 
following first period is satisfied by the increase in the real imports which also 
compensates for the decline in the real non-oil GDP. 
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Long-run dynamic multiplier effects of the price of imports 
- Feriod RDIt RGDPNt RGDPOt RGDPN*t RIMT( BP( 
0 11,10 -4.176 0.000 0.000 15.28 -2.867 
1 14.16 -1.067 0.000 -2.923 15.22 -2.832 
2 15.73 -1.881 0.000 -1.624 17.60 -2.930 
3 17.50 1.752 0.000 -1.804 15.77 -3.516 
4 16.55 1.104 0.000 0.764 15.45 -3.370 
- Period 8it- DEFt GEXt GTK GOR GNK 
0 -1.156 0.127 0.000 -0.127 0.000 -0.127 
1 -1.049 0.173 0.000 -0.173 0.000 -0.173 
2 -1.481 0.250 0.000 -0.250 0.000 -0.250 
3 -0.844 0.197 0.000 -0.197 0.000 -0.197 
4 -1.044 0.196 0.000 -0.196 0.000 -0.196 
Period vt PG Do PNt PGDPNt Pt 0 P. 
0 0.000 -0.892 -0.009 -0.043 4.069 
J 
0.000 
1 0.000 -0.874 -0.017 -0.049 -0.55 6 -4.069 
2 0.000 -0.193 -0.020 -0.051 -0.053 -0.556 
3 0.000 0.700 -0.014 -0.046 0.248 -0.053 
4 0.000 0.130 -0.012 -0.045 0.121 0.248 
Note: See the notes in Table 6.1 
Chapter 6. - Derivation and analvsiv of dvnamic multipliers 214 
The decline in the real non-oil GDP is dominated by the decline in the normal 
or long-run level of non-oil GDP. This, therefore, puts an upward pressure on the non- 
oil GDP price level. However, the decline in the inflationary expectations by 4.069 
percent not only frustrates the effect of this upward pressure on the non-oil GDP price 
level but also reduced the non-oil GDP price level by 0.017 index points in the 
following first period. The effect of this decline in the non-oil GDP price level on tile 
general price level is reinforced by the ten percent decline in the price of imports. As 
a result, the general price level declines by 0.049 index points in the following first 
period, this means a decline in the rate of inflation by 0.556 percent which is directly 
reflected in a decline in the inflationary expectations by 0.556 percent in the following 
second period. 
The analysis for the following second period is the same as that for the 
following first period described above. With the ten percent decline in the price of 
imports in effect, the general price level continues to decline by 0.046 and 0.045 index 
points, respectively, in the following third and fourth periods. This encourages the 
real absorptive capacity or the aggregate demand for goods and services. However, 
unlike the previous periods, the increase in the real absorptive capacity in the 
following third and fourth periods is satisfied also by the growth in the real non-oil 
GDP. For example, the increase in the real absorptive capacity by SR 17.50 billion in 
the following third period is satisfied by a SR 1.752 billion increase in the real non-oil 
GDP and by a SR 15.77 billion increase in the real imports. The real absorptive 
capacity increases by SR 16.55 billion in the following fourth period which, again, is 
satisfied by a SR 1.104 billion increase in the real non-oil GDP and by a SR IS. 45 
billion increase in the real imports. 
6.4 Summary and conclusions 
In this chapter, we have utilised our estimated macrocconomctric model to 
derive and analyse the short-run and long-run (or cumulative) multiplier cffects on the 
endogenous variables of-. 
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(i) a ten percent increase in the price of (oil) exports, 
(ii) a ten percent increase in the real (oil) exports, and 
(iii) a ten percent decline in the price of imports. 
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The results of our multiplier analysis for a ten percent increase in the price of 
(oil) exports and a ten percent increase in the real (oil) exports are similar, and, 
therefore, lead to similar conclusions. As seen, based on the short-run multiplier 
results in Tables 6.1 and 6.3, the effects of a one-time increase in either the price of 
(oil) exports or the real (oil) exports on the real absorptive capacity non-oil GDP, and 
imports die off quickly over the periods. For example, such effects are relatively large 
in the immediate, the following first and second periods, but became substantially 
small in the following third and fourth periods. In comparison, the effect of a one- 
time increase in either the price of (oil) exports or the real (oil) exports in the 
goverm-nent expenditure does not die off as quickly. This is perhaps due to the long- 
ten*n nature of the development projects that the government commits to, following a 
one-time increase in either the price of (oil) exports or the real (oil) exports. Initially, 
the increase in the government expenditure is dominated by the govemmcnt oil 
revenue improving the government's position in terms of deficit. However, as soon as 
the increase in the government oil revenue disappears, then the persistent increase in 
the government expenditure contributes to higher government deficit. This, in turn, is 
partially responsible for the increase in the money supply dying off rather slowly over 
the periods. An important conclusion that may follow from these observations is that 
such fiscal and monetary variables as the government expenditure and the money 
supply have, at best, temporary (but not lasting) effects on the real absorptive capacity 
and non-oil production. 
A similar conclusion can be derived based on the long-run multiplier analysis 
of an increase in either the price of (oil) exports or the real (oil) exports. For example, 
as shown in Tables 6.2 and 6.4, the cumulative effects on the real absorptive capacity, 
non-oil GDP, and imports, tend to level off by the following third period despite the 
continuing increase in the government expenditure and the money supply. Another 
important conclusion, based on both the short-run and long-run multiplier results, is 
that the general price and the non-oil GDP price levels do not seem to be very 
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sensitive to an increase in either the price of (oil) exports or the real (oil) exports (see 
Tables 6.1 - 6.4). 
Based on the multiplier analysis of the price of imports, however, these price 
levels seem to be much more sensitive to a ten percent decline in the price of imports. 
In addition to this conclusion, a one-time decline in the price of imports, as shown in 
Table 6.5, reduces the relative price of imports, and, therefore, results in substantial 
increase in the real imports and the real absorptive capacity, but a decline in the non- 
oil GDP in the immediate period. The decline in the real non-oil GDP is as a result of 
the cheaper price of imports relative to the price of non-oil GDP which discourages the 
demand for domestically produced goods and services. For example, as seen, the 
increase in the real imports is large enough not only to meet the increase in tile real 
absorptive capacity but also compensate for the decline in the real non-oil GDP. In the 
absence of the decline in the price of imports in the following first period, the increase 
in the real imports disappears, and, therefore, the continuing increase in the real 
absorptive capacity is entirely met by the increase in the real non-oil GDP. Also, as 
indicated in Table 6.5, the effects of a one-time decline in the price of imports on 
almost all endogenous variables die off rather quickly from the following second 
period on. 
The corresponding long-run multiplier analysis, reported in Table 6.6, provides 
us with the cumulative effects of a decline in the price of imports on the endogenous 
variables. An important observation that follows is that the real absorptive capacity 
increases at a faster rate than the real imports. This not only helps the decline in tile 
real non-oil GDP be substantially lower in the following first and second period 
relative to that in the immediate period, but also leads to an increase in the real non-oil 
GDP in the following third and fourth periods. 
Given the results of the multiplier analysis prescrited in this chapter, wc shall 
continue our study by predicting the behaviour of the endogenous variables of our 
Saudi Arabian macroeconometric model into the year 2005. Necdlcss to say, thcsc 
predictions are based on several alternative scenarios on the key exogcnous variables 
such as the price of (oil) exports, the real (oil) exports, and the price of imports. 
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In Chapter Five of this study, we showed that our estimated macrocconometric 
model in Table 5.5 satisfactorily replicates the reality of the Saudi Arabian economy 
for the estimation period of 1971-1994. Accordingly, in Chapter Six, we utilised the 
estimated macroeconometric model to derive the dynamic multiplier effects of such 
exogenous variables as the price of (oil) exports, the real (oil) exports, and the price of 
imports. The purpose of the present chapter is to utilise the estimated 
macroeconometric model in Table 5.5 once again, but for forecasting and scenario 
analysis. 
Our forecasting of the endogenous variables of the model covers two distinct 
periods. The first period is 1995-1998. As will be discussed in Section 7.1, the 
predicted values of the endogenous variables for this period are obtained based on the 
1995-1998 actual values of the exogenous variables (when available) and generated 
based on the historical values (when unavailable). The second period is 1999-2005. 
Utilising the predicted values of the endogenous variables for 1995-1998, the forecast 
values of the endogenous variables for 1999-2005 are obtained based on several 
alternative scenarios which assume different behaviour for such cxogenous variables 
as the price of (oil) exports, the real (oil) exports, and the price of imports. Sections 
7.2-7.4 compare the forecasting results of nine such scenarios for 1999-2005. Under 
all these scenarios, the government expenditure, according to the estimated 
macroeconometric model in Table 5.5, is endogenously determined. 
Given the crucial rule of government expenditure in the Saudi economy, 
however, it is important for us to re-examine the behaviour of the cndogcnous 
variables under the above nine scenarios when the behaviour of govcMmcnt 
expenditure is controlled based on some budgetary considerations. This rc- 
examination produces nine additional forecasting scenarios. Sections 7.5-7.7 cornparc 
the forecasting results of these nine additional scenarios for 1999-2005.111csC 
comparisons will lead us to conclude this chapter in Section 7.8 by advocating a sound 
budgetary discipline that promotes economic growth and stability. 
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7.1 Prediction results for 1995-1998 
As mentioned earlier in this study, the availability of data on the endogenous 
and exogenous variables restricts our estimation period up to 1994. In order to 
forecast the values of the endogenous variables into the year 2005, however, we first 
need to predict the values of the endogenous variables up to 1998. 
This is done in this section by first assigning values to the flive exogenous 
variables in the model for 1995-1998. These five exogenous variables are the price of 
(oil) exports, PEXTt, the real (oil) exports, REXTt, the price of imports, PINIt, the net 
capital inflow including the net of all other factors in the balance of payments, CAPFj, 
and the real import duties, RIMDt. 
The price of (oil) exports (PEXTt) takes its actual value presently known for 
1995. For 1996-1998, the values of this variable are generated based on the available 
data on exports f o. b. (as an approximation for nominal exports) and the available data 
on the export volume (as an approximation for real exports)- I Based on these generated 
values, the price of (oil) exports in 1998 is lower than the corresponding 1997 level by 
over 24 percent. This is consistent with the observed drop in oil prices in 1998. 
The real (oil) exports (REXTt) takes its actual value presently known for 1995. 
For 1996-1998, the values of this variable are approximated based on the available 
data on the export volume. ' The value assigned to the price of imports (IIINII) for 
1995-1998 is the average value of this variable over 1991-1994. Similarly, the value 
assigned to the net capital inflow (CAPFI) for 1995-1998 is the average value of this 
variable over 1991-1994. Finally, the value assigned to the real import duties 
(RIMDt) for 1995-1998 is the average value of this variable over 1991-1994. 
After assigning the values of the exogenous variables, ' the estimated 
macroeconometric model in Table 5.5 is then simulated dynamically for 1995-1998 to 
1 See Saudi Arabia: Staff Report for the 1998 Article IV Consultation (1998), prepared for the 
International Monetary Fund, Table 1, p. 7. Note that the data for 1998 are preliminary estimates. 
2 See Saudi Arabia: Staff Report for the 1998 Article IV Consultation (1998), prepared for die 
International Monetary Fund, Table 1, p. 7. 
3 Our macroeconometric model also includes rive dummy variables. These are D717589, D7475, 
D828392, D82 and D9394. As indicated in Table 5.1, the values of the first four dummy variables are 
zero in 1994, and, therefore, their values for 1995-1998 are set equal to zero. The 1994 value of the last 
dummy variable, D9394, is one, and, therefore, we set it equal to one for 1995-1998. It is important to 
note that when forecasting the values of the endogenous variables for 1999-2005 in the following 
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obtain the predicted values of the endogenous variables reported in Table 7.1. 
According to these results, the real absorptive capacity is predicted to grow at an 
average annual rate of 6.48 percent up to 1997 but decline by 0.33 percent in 1998. 
The same pattern is observed in the real imports, as it is predicted to increase by 14.22 
percent up to 1997 but declined by 3.05 percent in 1998. The domestic production 
measured by the real non-oil GDP, on the other hand, is projected to grow throughout 
the period but at different rates; that is, the real non-oil GDP is projected to grow at an 
average annual rate of 4.56 percent for 1995-1997 but at a lower rate of 1.24 percent in 
1998. The growth in the non-oil GDP in 1998, although at a slower rate, highlights 
the larger share of the domestic production than imports in satisfying the aggregate 
demand or the real absorptive capacity. This as seen, is because the decline in the real 
absorptive capacity in 1998 is smaller than the decline in the real imports which, in 
effect, is more sensitive to the large reduction in the oil revenue. In fact, tile decline in 
the price of oil in 1998 is predicted to produce a decline in the govcrnment oil revenue 
by SR 26.5 billion and a decline in government total revenue by SR 24.7 billion. The 
government expenditure in 1998 is predicted to decline as well but by only SR 6.9 
billion. As a result, the government deficit continues to increase at a larger amount 
(SR 17.78 billion) in 1998. The balance of payments shows a deficit of SR 35.71 
billion due to the decline in the price of (oil) exports, as the decline in nominal exports 
dominates the decline in nominal imports. The decline in the balance of payments and 
the increase in the government deficit, despite the increase in the non-oil GDP, is 
predicted to slow down the growth in money supply in 1998. For example, the money 
supply shows an average annual rate of growth of 5.76 percent for 1995-1997 but a 
lower growth of 3.81 percent in 1998. This slower rate of growth in the money supply 
in addition to the decline in the money velocity not only reduces the real absorptive 
capacity but also lowers the rate of inflation in 1998. That is, the general price 
inflation rate reduces from 2.959 and 2.838, respectively, in 1996 and 1997 to 1.594 
percent in 1998. The same result holds for the non-oil GDP price inflation rate, as it 
reduces from 3.880 and 3.686, respectively, in 1996 and 1997 to 2.059 percent in 
1998. The results in Table 7.1, generally, highlight the adverse impact of the 1998 fall 
in the price of (oil) exports on the behaviour of major macroeconomic variables in the 
Saudi economy during 1998. 
sections of this chapter, the first four dummy variables continue to be equal to zero and the last dummy 
variable, D9394, continues to be equal to one for the 1999-2005 forecasting period. 
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The 1995-1998 forecasting results 
Year RDIt RGDPNt RGDPOt RGDPI RIMTt BPt 
1994 377.9 252.3 262.0 522.1 101.6 -12.84 
1995 402.1 
- 
259.2 273.7 540.6 120.1 12.77 
1996 3 275.5 273.1 556.4 135.4 20.73 
1997 
- 
451 5 
-- - 
286.8 289.9 584.4 145.0 15.61 
1- 99 8 4 500 290.3 292.3 590.4 140.5 -35.71 
Year M, DEFt GEXj GTRt GOK GNRt 
19'94 235.0 42.10 171.1 129.0 95.5 33.50 
1995 246.4 37.64 182.1 144.4 
-- - 
110.5 33.91 
1996 
- 
261 3 34.31 201.1 f6 6.8 129.9 36.84 
199 7 ---Y7-5 -6 44.06 215,9 171.8 131.5 40.27 
Year vt PG D PNt PGDPNt pt 
0 P, C P, 
1994 1.720 2.073 1.070 -0.513 -4.496 
1995 1.779 1.159 1,139 1.090 1.884 -0.513 
1996 1.853 3.880 1.184 1.123 2.959 1.884 
1997 1.892 3.686 1 228 1 155 2.938 2.959 
199ý 1.846 2.059 1.254 1.174 1.594 2.838 
Notes: The values for the first five endogenous variables reported above RDI, 
RGDPN,, RGDPO,, RGDP,. and RIMT,, are in billions of constant (1984) 
Saudi Riyals. The values for the next seven endogenous variables reported 
above BPj, M,, (DEFt=GEXt-GTRt), GEX,, GT&, GO&, and GN114 are in 
billions of current Saudi Riyals. The values for N't are in ratios. The values for 
PG D PNI, Pt, and P, are in percentages. The values for P(; I)PN,, and Pt are 
in index points. See Table 5.1 for the definition of the variables. 
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7.2 Forecasting scenarios Al, Bl, and Cl: 1999-2005 
Having obtained the predicted values of the endogenous variables for 1995- 
1998 (reported in Table 7.1), we are now ready to forecast the values of the 
endogenous variables into the year 2005. In this section, we concentrate on three 
forecasting scenarios A I, BI and C I. All these scenarios assume that: 
the real (oil) exports (REXTt) for 1999-2005 will remain the same at the 1998 
level, 
the price of imports (PIMt) for 1999-2005 will remain the same at its 1998 
level, 
the net capital inflow including the net of all other factors in the balance of 
payments (CAPFt) for 1999-2005 will remain the same at its 1998 level, and 
(iv) the real import duties (RIMDt) for 1999-2005 will also remain the same at its 
1998 level. 
The difference between these scenarios, however, rclates to the diffcrcnt sct of 
prices for (oil) exports. For example, under scenario Al, the price of (oil) cxports 
(PEXTt) for 1999-2005 will continue to remain the same at its 1998 level. This 
scenario is referred to as the pessimistic scenario. Under scenario BI, the price of (oil) 
exports for 1999-2005 will remain the same but at its 1997 level which is over 24 
percent higher than the corresponding level under scenario Al. This scenario is 
referred to as the moderate scenario. Under scenario Cl, the price of (oil) exports for 
1999 is at its 1997 level but will increase for 2000-2005 at 2 percent per ycarý I'his 
scenario is referred to as the optimistic scenario. 
Utilising the assigned values of the exogenous variables under cach scenario, 
the estimated macrocconometric model in Table 5.5 is then simulated dynamically for 
1999-2005 to obtain the forecast values of the endogenous variables. For example, 
Table 7.2 reports the forecasting results under scenario Al; Table 7.3 reports the 
forecasting results under scenario BI; and Table 7.4 reports the forecasting results 
under scenario C I. 
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Under scenario Al, the low 1998 price of (oil) exports results in the 
government oil revenue staying at the 1998 level of SR 105.9 billion (see Table 7.2). 
Accordingly, the increase in the government total revenue is entirely due to the 
increase in the government non-oil revenue resulted from the growth in the non-oil 
GDP. At the same time, in response to the zero growth in tile government oil revenue, 
the government expenditure declines at an average rate of 0.754 percent per year from 
SR 208.9 billion to SR 197.9 billion. With the government total revenue increasing 
sluggishly, the decline in the government expenditure lowers the government dcflcit 
from SR 61.83 billion to SR 40.70 billion. On the other hand, with the real imports 
increasing and the exports remaining constant, the balance of payments deficit grows 
from SR 35.71 billion in 1998 to SR 63.20 billion in 2005 (see Table 7.2). 
The effect of the higher balance of payments deficit on the money supply, 
however, is dominated by the effects of the lower government deficit and the growth 
in the non-oil GDP. As a result, the money supply grows at an average rate of 2.99 
percent per year from SR 286.1 billion in 1998 to SR 346.0 billion in 2005 (see Table 
7-2). This growth in the money supply, despite the decline in the velocity of money, 
results in a growth in the aggregate demand or real absorptive capacity by 1.58 pcrccnt 
per year from SR 450.0 billion in 1998 to LR 499.6 billion in 2005.4 This, further, 
results in an average inflation rate of 0.734 percent and 0.938 percent, rcspcctivcly, in 
the general prices and non-oil GDP prices. 
The increase in the real absorptive capacity combined with the lower relative 
import prices, despite the zero growth in the government oil revenue, encourages a 
growth in the real imports by an average rate of 2.12 percent per year from SR 140.5 
billion in 1998 to SR 161.4 billion in 2005. However, this growth in the real imports is 
not large enough to satisfy the increase in the aggregate demand for goods and 
services or the real absorptive capacity. As a result, the domestic production or the 
non-oil GDP increases at an average rate of 1.34 percent per year from SR 290.3 
billion in 1998 to SR 317.7 billion in 2005 (see Table 7.2). 
4 As also indicated in the footnote of Table 7.1, the first five variables in Table 7.1, RDI., IZGDI'N,, 
RGDPO, RGDP, and RIMT,, are in real terms, and, therefore, are in billions of constant (1984) Saudi 
Riyals. The second seven variables in Table 7.1, BP, Mg, (GEXt-GTRj, GEX, GTI1j. GOI; ý. and 
GNRt are in nominal terms, and, therefore, are in billions or current Saudi Riyals. In order to 
distinguish between these two quantities, in the text, we use SR to indicate "billions of constant (1984) 
Saudi Riyals", and SR to indicate "billions of current Saudi Riyals". 
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Forecasting results for (pessimistic) scenario Al 
- Nea r RDIt RGDPNt RGDPOt RGDP, RI NIT, BP, 
1998 450.0 290.3 292.3 590.4 140,5 -35ý71 
1999 454.3 292.4 292.3 592.4 142.9 -38.87 
2000 
- - 
461.2 296.1 292.7 596.6 145ý6 -42.40 
ý00 1 468.9 300.2 293.3 601.3 148.6 -46.34 
2002 476.7 304.5 293.7 606.0 151.8 -50.51 
2003 
- - 
484.6 308.9 293.9 610.5 155.0 -54.77 
RO 04 492.2 313.3 293.9 615.0 158.2 -59.02 
2005 499.6 317.7 293.8 619.2 161.4 -63.20 
Year 
- - 
Mt DEFt --dEXt GTRt 
-- - - 
GORt 
- 
GNI; ý 
99 8 286.1 61,83 208.9 T4 7 1 105.0 42.05 
1999 295.2 55.78 205.0 149.2 105.9 43.31 
2000 304.2 51.98 202.4 150.4 105.9 44.51 
2001 313.0 48.99 200.6 151.7 105.9 45.78 
2002 321.6 46.51 199.5 153.0 
- 
105.9 47.12 
-fO 0 -3 330.0 44.36 198.7 15 4.4 105,9 48.50 
2004 338.1 42.44 198.2 155.8 105.9 49.91 
2005 346.0 40.70 197.9 105.9 51.30 
Year V, 0N PGDPNj Pt PGDP 
1998 1.846 2.059 1.254 1.174 1.594 2.838 
1999 1.820 0.941 1.266 
- 
1.182 
-- 
0.731 
- 
1 594 
2000 1.804 0.804 ] . 
276 TI90 7 0.62 0.731 
2001 1.794 0.885 1.287 1.198 0.691 0.627 
2002 1.789 0.959 1.300 
- 
1.207 
-- - 
0.751 
- - - -- 
0.691 
2003-1 1.786 0.997 313 . 
216 1 0 .7 82 0.751 
004 1.785 1.002 1.326 1.226 0.788 0.782 
2005 1.784 0.979 1.339 1.236 0.771 0.798 
Note: See the notes in 'Fable 7.1 
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As opposed to scenario Al, scenario BI assumes that the price of (oil) exports 
for 1999-2005 is constant but at the 1997 level. That is, under scenario B I, we are 
assuming that the price of (oil) exports for 1999-2005 is over 24 percent higher than 
that under scenario Al. As a result, the government oil revenue is SR 34.15 billion 
higher than that under scenario Al (see Tables 7.2 and 7.3). This higher level of 
government oil revenue, in turn, results in the government expenditure increasing at an 
average rate of 3.69 percent per year from SR 208.9 billion in 1998 to SR 262.9 billion 
in 2005 (see Table 7.3). Accordingly, unlike under scenario Al, the government 
deficit gets worse under scenario BI by the year 2005 at SR 65.66 billion. On the 
other hand, the higher price of (oil) exports under scenario BI helps improve the 
balance of payments deficit. For example, the balance of payments deficit averages 
SR 18.25 billion under scenario BI compared to SR 50.73 billion under scenario Al. 
This, in addition to higher increase in the non-oil GDP, results in the money supply 
growing at a faster rate under scenario B I. That is, under scenario B I, the money 
supply increases at an average rate of 3.95 percent (compared to 2.99 percent under 
scenario Al) per year from SR 286.1 billion in 1998 to SR 365.2 billion in 2005 (see 
Table 7.3). 
This faster growth in the money supply encourages a faster growth in tile 
aggregate demand or real absorptive capacity by 2.66 percent (compared to 1.58 
percent under scenario Al) per year from SR 450.0 billion in 1998 toSR 533.6 billion 
in 2005. This, however, results in a slightly higher average inflation rate of 1.090 
percent (compared to 0.734 percent under scenario Al) and 1.388 percent (compared 
to 0.938 percent under scenario Al), respectively, in the general prices and the non-oil 
GDP prices (see Table 7.3). 
The increase in the real absorptive capacity combined with lowcr relative 
import prices and higher government oil revenue encourages a higher growth in tile 
real imports by an average rate of 4.46 percent (compared to 2.12 pcrccnt under 
scenario Al) per year from SR 140.5 billion in 1998 to SR 184.4 billion in 2005. 
Again, this growth in the real imports is not large enough to satisfy the increase in the 
aggregate demand for goods and services or the real absorptive capacity. As a result, 
the domestic production or the non-oil GDP increases at an average rate of 1.88 
B 290.3 billion percent (compared to 1.34 percent under scenario Al) per year from S 
in 1998 to SR 328.6 billion in 2005 (see Table 7-3). 
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Forecasting results for (moderate) scenario BI 
Year RDIt RGDPNt RGDPO( RGDPj RINIT, BPt 
1998 450.0 290.3 292.3 590.4 140.5 -35.71 
1999 
- - 
473.7 
-- - 
297.3 292.3 597.3 157 3 2.01 
YOOO ýF89 9 
- 
306.1 292.7 606.5 164.3 -7.26 
TOO 1 501 3 
- 
311.6 293.3 612.6 169.7 -14.32 
2002 0 6 
- - - 
316.2 293.7 617.6 174.0 -20.01 
2003 1 8 9 
-- 
320.5 293.9 622.1 177.7 -24.93 
2004 326.4 324.6 293.9 626.2 181.1 -29.45 
2005 533.6 328.6 2938 630.2 184.4 -33.76 
Year Mt DEFt GEXt GTRt GO& GNI; 4 
1998 286.1 61.83 208.9 147.1 105.0 42.05 
1999 
- - 
297.9 41.52 226.5 184.9 140.0 44.92 
ý 000 
- 
310.5 
- 
51.20 239.0 187.8 140.0 47.81 
ý00 I 
- - 
-- ý-22 -1 57.53 247.9 190.3 140.0 50.30 
ýO O2 
- - 
-j-33 -3 61.55 253.9 192.4 140.0 52.37 
N 03 -T44 -1 63.95 258.1 194.2 140.0 54.14 
2004 354.8 65.21 260.9 195.7 140.0 55.71 
2005 365.2 65.66 262.9 197.2 140.0 57.18 
Year V, PG Do PNt PGDPNt Pt 
1998 1.846 2.059 1.254 1.174 1.594 2.838 
1999 1999 1.892, 18 -- 2 1,797 1.277 1,190 1.399 1.594 
2000 ]1.909 9 0 9 2.075 1.304 1.210 1.624 1.399 
2001 1.908 1.691 1,326 1.226 1.327 1.624 
2002 
P 
1 897 1 1.291 1.343 1.238 1.017 1.327 
2003 1.883 1.883 1.053 1.357 1,249 0.831 1,017 
2004 1 867 0.935 1.370 1.258 0.739 0.831 
2005 1.851 0.871 1.382 1.267 0.690 0.739 
Note: See the notes in Table 7.1 
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As opposed to scenarios AI and B I, scenario CI assumes that the price of (oil) 
exports for 1999 is at the 1997 level and then continues to increase at 2 percent per 
year for 2000-2005. That is, under scenario Cl, we are assuming that the price of (oil) 
exports for 2000-2005 will be even higher than that under scenario B 1. Accordingly, 
the government oil revenue is higher than that under scenario BI by SR 2.8 billion in 
2000 and by SR 17.8 billion in 2005 (see Tables 7.3 and 7.4). As a result, the 
government expenditure grows at a higher average rate of 5.38 percent (compared to 
3.69 percent under scenario BI) per year from SR 208.9 billion in 1998 to SR 287.5 
billion in 2005 (see Table 7.4). Tberefore, the government deficit gets even worse by 
the year 2005 under scenario CI, as it reaches SR 70.34 billion by the year 2005. On 
the other hand, the higher price of (oil) exports under scenario CI helps improve the 
balance of payments deficit as it averages SR 9.15 billion (compared to SR 18.25 
billion under scenario BI). This, in addition to a higher increase in the non-oil GDP, 
results in the money supply growing at an even faster rate under sccnario C I. That is, 
under scenario Cl, the money supply increases at an average rate of 4.20 pcrccnt 
(compared to 3.95 percent under scenario B I) per year from SR 286.1 billion in 1998 
to SR 370.2 billion in 2005 (see Table 7.4). 
This faster growth in the money supply encourages a faster growth in tile 
aggregate demand or real absorptive capacity by 3.13 percent (compared to 2.66 
percent under scenario BI) per year from ', VR 450.0 billion in 1998 to SE 548.5 billion 
in 2005. Again, this results in a slightly higher average inflation rate of 1.214 percent 
(compared to 1.090 percent under scenario B I) and 1.544 percent (compared to 1.388 
percent under scenario 131), respectively, in the general prices and tile non-oil GDP 
prices (see Table 7.4). 
The increase in the real absorptive capacity combined with lower relative 
import prices and higher government oil revenue encourages a higher growth in the 
real imports by an average rate of 5.51 percent (compared to 4.46 percent under 
scenario BI) per year from SR 140.5 billion in 1998 to SR 194.8 billion in 2005. 
Again, this growth in the real imports is not large enough to satisfy the increase in the 
aggregate demand for goods and services or the real absorptive capacity. As a result, 
the domestic production or the non-oil GDP increases at an average ratc of 2.11 
percent (compared to 1.88 percent under scenario B I) per year from SR 290.3 billion 
in 1998 to SR 333.2 billion in 2005 (see Table 7.4). 
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Forecasting results for (optimistic) scenario CI 
Year RDI, RGDPNt RGDPO, RG 1) P, RIMT, BPI 
1998 450.0 290.3 292.3 590.4 140 5 -35 71 
19 99 99 
- 
473.7 
-- 
297.3 292.3 59T3 157 201 
----- - YOOO 
-- 
T91 -4 
- - 
306.4 292.7 606.9 165.5 -3 . 81 
ý00 1 3 05 -1 312.7 293.3 613.7 172.3 -7.82 
2002 
- - 
517.0 318.1 293.7 619,5 178.4 -1070 
- N 03 
- 
-528.0 323.3 293.9 
- 
624.9 184.0 -12. 87 
ý004 
- - 
-3-384 328.3 293.9 629.9 189.4 -14ý65 
YO 05 - 54-8.5 333.2 293.8 634.7 194.8 -16.24 
Year Mt DEFt GEXt GT& G0 Rt GNK 
1998 286.1 61.83 208.9 147.1 105.0 42 05 
1999 297.9 41.52 226.5 184.9 
- - - 
140.0 44Q2 
2000 
- 
- 3-107 49.96 240.7 j 9 0 .8 
142.9 4 7.94 
NO -1 322.8 56.20 252.6 196.4 145.7 50.68 
2002 334.7 60.97 262.8 201.8 148.7 53 13 
2003 346.6 64.72 271.7 2070 151.7 55.33 
2004 358.4 67.76 279.9 212 1 154.8 57.39 
2005 370.2 70.34 287.5 217.2 157.9 59.35 
Year V, PG D" PN, PGDPNj Pt 
1998 1.846 2.059 1.254 1.174 1.594 2.838 
1999 
- - 
1.892 1.797 1.277 1 190 1.399 17747, 
2 0-00 1.914 2.134 1,304 
- 
1,210 
--- - 
1.669 
-- 
1.399 
-NO -1 1.921 1.837 -1. 329 . 
228 1 1.443 1.661) 
2002 1.919 1.496 1.349 1.242 1.180 1.443 
2003 1.912 1.281 1,366 
- 
1.255 
-- - - 
1.012 
- - 
1.180 
- -ýO- 0 -4 1.903 1.167 2 38 67 1 2 0.9 24 1.012 
2005 1.893 1.098 1.397 1,278 0.871 0.924 
Note: See the notes in Table 7.1 
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In short, in comparing scenarios A I, B I, and C I, the increase in the price of 
(oil) exports: 
worsens the government deficit but improves the balance of payments, 
increases the rate of growth of the money supply, 
increases slightly the rate of inflation, and 
Ov) encourages the absorptive capacity, the real imports, and the domcstic 
production or the real non-oil GDP. 
7.3 Forecasting scenarios A2, B2, and C2: 1999-2005 
In this section, we will concentrate on three forecasting scenarios, A2, B2 and 
C2. Scenario A2, like scenario Al, represents the pessimistic scenario, since tile price 
of (oil) exports (PEXTt) for 1999-2005 is assumed to remain the same at its 1998 
level. Scenario B2, like scenario B 1, represents the moderate scenario, since the pricc 
of (oil) exports (PEXTt) for 1999-2005 is assumed to remain the same but at its 1997 
level which is over 24 percent higher than the corresponding level under scenario A2. 
Scenario C2, like scenario Cl, represents the optimistic scenario, since the pricc of 
(oil) exports (PEXTt) for 2000-2005 is assumed to increase at 2 percent per year. 
Moreover, like the previously analysed scenarios Al, BI, and Cl, scenarios 
A2, B2, and C2 also assume that: 
(i) the price of imports (PIMt) for 1999-2005 will remain the same at its 1998 
level, 
(ii) the net capital inflow including the net of all other factors in the balance of 
payments (CAPFt) for 1999-2005 will remain the same at its 1998 level, and 
(iii) the real import duties (RIMDt) for 1999-2005 will also remain the samc at its 
1998 level. 
The only difference, however, is that under scenarios A I, BI and C I, the real 
(oil) exports (REXTt) for 1999-2005 will remain the same at the 1998 lcvcl, while 
under scenario A2, B2 and C2, the real (oil) exports (REXT, ) for 1999-2005 will 
increase by 2 percent per year. 
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Utilising the predicted values of the endogenous variables for 1995-1998 
(reported in Table 7.1) and the assigned values of the exogenous variables under each 
scenario A2, B2, and C2, the estimated macroeconometric model in Table 5.5 is then 
simulated dynamically for 1999-2005 to obtain the forecast values of tile endogcnous 
variables. For example, Table 7.5 reports the forecasting results under scenario A2; 
Table 7.6 reports the forecasting results under scenario B2; and Table 7.7 reports the 
forecasting results under scenario C2. 
Because of the assumed increase in the real (oil) exports under scenarios A2, 
B2, and C2, the real oil GDP increases by an average rate of 2.26 percent per year 
from SR 292.3 billion in 1998 to SR 338.5 billion in 2005 (see Tables, 7.5,7.6, and 
7.7). This, of course, is in contrast to the forecasting results under scenario A 1, B 1, 
and Cl, where the real (oil) exports for 1999-2005 was assumed to be constant at its 
1998 level. 
The growth in the real (oil) exports under scenarios A2, B2, and C2 increases 
the level of government oil revenue for 1999-2005 well above the corresponding level 
under scenarios Al, BI, and Cl. This higher level of government oil revenue, in turn. 
results in the government expenditure increasing at a faster rate than the government 
total revenue, thus worsening the government deficit by the year 2005. On the other 
h and, the growth in the real (oil) exports under scenarios A2, B2, and C2 helps 
improve the balance of payments deficit, compared, respectively to that under 
scenarios Al, BI, and Cl. Despite the higher government deficit, the improvement in 
the balance of payments, in addition to a higher increase in the non-oil GDP, results in 
the money supply growing at a faster rate under scenarios A2, B2, and C2 than that, 
respectively, under scenarios A 1, B 1, and CI (see Tables 7.2, and 7.5 for scenarios AI 
and A2; Tables 7.3 and 7.6 for scenarios BI and B2; Tables 7.4 and 7.7 for scenarios 
CI and C2). 
This faster growth in the money supply encourages a faster gro%klh 
in the 
aggregate demand or real absorptive capacity for 1999-2005 by an average rate of. 
2.18 percent under scenario A2 (compared to 1.58 percent under scenario A0 
per year from SR 450.0 billion in 1998 to SR 518.5 billion in 2005. 
0i) 3.34 percent under scenario B2 (compared to 2.66 percent under scenario 
B I) 
per year from SR 450.0 billion in 1998 to SR 555.3 billion in 2005, 
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(iii) 3.85 percent under scenario C2 (compared to 3.13 percent under scenario Cl) 
per year from SR 450.0 billion in 1998 to SR 571.2 billion in 2005. 
The increase in the real absorptive capacity combined with lower relative 
import prices and higher government oil revenue increases the real imports for 1999- 
2005 by an average rate of. 
(i) 3.35 percent under scenario A2 (compared to 2.12 percent under scenario Al) 
per year from SR 140.5 billion in 1998 to SR 173.5 billion in 2005. 
(ii) 5.92 percent under scenario B2 (compared to 4.46 percent undcr scenario B 1) 
per year from SR 140.5 billion in 1998 to SR 198.8 billion in 2005, 
(iii) 7.07 percent under scenario C2 (compared to 5.51 percent under scenario C I) 
per year from SR 140.5 billion in 1998 to -SR 
210.1 billion in 2005. 
Again, this growth in the real imports is not large enough to satisfy the increase 
in the aggregate demand for goods and services or the real absorptive capacity. As a 
result, the domestic production or the non-oil GDP increases for 1999-2005 by an 
average rate of- 
(i) 1.53 percent under scenario A2 (compared to 1.34 percent under scenario Al) 
per year from SR 290.3 billion in 1998 to SR 321.5 billion in 2005. 
(ii) 2.10 percent under scenario B2 (compared to 1.88 percent under scenario BI) 
per year from SR 290.3 billion in 1998 to SR 333.0 billion in 2005, 
(iii) 2.33 percent under scenario C2 (compared to 2.11 percent under scenario Cl) 
per year from SR 290.3 billion in 1998 to SR 337.6 billion in 2005 (see Tables 
7.2-7.7). 
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Forecasting results for (pessimistic) scenario A2 
Yr ea: RD1, RGDPNt RGDPOI RGDP, RIMT, BPI 
1998 450.0 290.3 292.3 590.4 140.5 -35.71 
1999 
-- 
455.3 292.3 298.3 598.4 143.5 -35.91 
ý000 
_ 
464.5 296.6 304.9 609.2 147.7 -37.56 
Y001 475.1 301.4 311.7 620.8 152.5 -39.96 
2002 486.1 306.4 318.5 632.6 157.6 -42.74 
2003 
_ 
497.1 311.6 325.1 644.5 162.9 -45.65 
Y004 
_ 
508.0 316.6 331.8 656.2 168.2 48.54 
Y005 518.5 321.5 338.5 667.7 173.5 -51.31 
Year Mt DEFt GEXt GTI; 4 GO GNK 
1998 286.1 61.83 208.9 147.1 105 42.05 
1999 295.3 55.30 205.9 150.6 107.2 43.38 
2000 304.6 50.91 205.9 154.9 110.2 44.80 
2001 314.0 48.26 207.8 159.6 113.2 46.41 
-2002 323.3 46.76 211.2 164.5 116.3 48.17 
2003 332.5 46.07 215.6 169.5 119.5 50.03 
2004 341.5 45.98 220.7 174.7 122.8 51.93 
2005 350.5 46.37 226.3 179.9 126.1 53.83 
Year vt P(; D PN, PGDPNt Pt 
1998 1.840 2.9 1,254 1.174 1.594 2.939 
1999 1.823 0.938 1.266 1 182 0730 1.594 
2000 1.815 0.880 1.277 1.190 0.685 0.730 
2001 1.816 1.290 1.200 0.817 0.685 
2002 1.821 1.161 1.306 1.211 0.909 0.817 
2003 1.828 1.201 1.321 1.223 0.943 0.909 
2004 1.835 1.191 1.337 1.234 0.937 0.943 
2005 1.842 1.144 1.353 1.245 0.901 0.937 
Note: See the notes inTable 7.1 
LkqLler 7. Forecasting and scenario analysis 
Table 7.6. 
232 
Forecasting results for (moderate) scenario B2 
Year RDIt RGDPNt RGDPO, RGDPt RIMT, BPj 
1998 450.0 290.3 292.3 590.4 140ý5 1 -35.71 
1999 474.7 297.3 298.3 603,3 1580 6.07 
2000 
- 
493.5 306.5 304.9 619.2 166.7 -0.41 
ý001 508.3 312.8 311.7 632.2 174.2 -5.10 
2002 521.1 318.2 318.5 644.4 180.8 -8.62 
2003 533,0 323.3 325.1 656.2 187.0 -11.44 
2004 544.3 328.2 331.8 667.8 193.0 -13.83 
2005 555.3 333.0 338.5 679.2 198.8 -15.99 
Year Mt DEFt GEXt GTK GOI& GNRt 
1998 286.1 61.83 208.9 147 1 105.0 4-105 
1999 298.1 40.69 227.5 186.8 141 8 4499 
2000 
- 
311.0 49.36 243.2 193.8 145.7 48.13 
MOO -1 323.3 56.06 256.7 200.7 149.7 51.01 
-YO--02 335.3 61.49 268.9 207.4 153.8 53.58 
2003 347.2 66.07 280.0 213.9 158.0 55.91 
2004 359.2 70.07 290.5 220.4 162.3 58.07 
2005 371.2 73.69 300.6 226.9 166.8 60.14 
Year vt Pt 
-PG6 
PNt PGDPNj Pt I 
1998 1.846 2.059 1.254 1.174 1.594 2.838 
1999 1.896 1.796 1.277 1 190 1 399 1.594 
2000 1,921 2.153 1.305 1.210 1.682 1.399 
2001 1.931 Lý53 1.329 1.228 1.457 1.682 
-ý-0-02 1,932 1.500 1.349 1.243 1.182 1.457 
2003 1.927 1.273 1.366 1.255 1.005 1.182 
2004 1.920 1.146 1.382 1.267 0.907 Loo 
-ý00-5 1.911 1.066 1.397 1.277 0.846 0.907 
Note: See the notes in 'Fable 7.1 
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Forecasting results for (optimistic) scenario C2 
Year RDIt RGDPNj RGDPOt RGDPt RIMTt BPj 
1998 450.0 290.3 292.3 590.4 140.5 -35.71 
1999 474.7 297.3 298.3 603.3 1580 6.07 
2000 
- 
495.0 306.9 304,9 619.5 167.9 3.22 
ý00 1 512.1 313.9 311.7 633.3 176.9 1.91 
2002 
-- 
527.7 320.2 318.5 646A 185.4 1.68 
N03 
- - 
542.5 326.2 325.1 659.1 193.7 2.25 
50 0 4 557.0 332.0 331.8 671.5 201.9 3.39 
2005 571.2 337.6 338.5 683.8 210.1 4.91 
Year Mt DEFt GEXt GTRt J 
__ýO]Rt 
GN& 
1998 286.1 61.83 208.9 147.1 16 42.05 
1999 298.1 40.69 227.5 186.8 141.8 44.99 
2000 311.2 48.03 244.9 196.9 148.6 48.25 
2001 
- 
324.0 54.50 261.7 207.2 155.8 51.40 
2-002 336.8 60.55 278.2 217.6 163.3 54.36 
2003 349.8 66.44 294.8 228.3 171.2 57.15 
2004 363.0 72.34 311.6 239.3 179.4 
' 
59.84 
---- -- &2 47 2005 376.7 78.36 328.9 250.5 188.0 
Year vt PC 1) PN, PGDPNt P, 
1998 1.846 2.059 1.254 1 17-1 1.594 2.838 
1999 1.896 1.796 1 277 1 190 1 399 1 594 
2000 1.926 2.210 1.305 1.211 1.728 1.399 
2001 1.944 2.000 1.332 1.230 1.571 1.728 
2002 1.953 1.704 1.355 1.247 1.343 1.571 
2003 1.957 1.501 1.262 1.187 1.343 
2004 1.957 1.380 1.394 1.276 
--- 
1.094 
--- - 
1.187 
2005 1 954 1.299 1.412 1.289 0.3 2 1.094 
Note: See the notes in Table 7.1 
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In short, in comparison with scenarios A I, B I, and C I, the growth in the real 
(oil) exports under the corresponding scenarios A2, B2, and C2: 
(i) worsens the government deficit but improves the balance of payments, 
(ii) increases the rate of growth of the money supply, 
(iii) increases slightly the rate of inflation, and 
Ov) encourages the absorptive capacity, real imports, domestic production or real 
non-oil GDP and real oil GDP. 
7.4 Forecasting scenarios A3, B3, and C3: 1999-2005 
In this section, we will concentrate on three other forecasting scenarios A3, B3, 
and C3. Scenario A3, like scenarios A2, represents the pessimistic scenario, since the 
price of (oil) exports (PEXTt) for 1999-2005 is assumed to remain the same at its 
1998 level. Scenario B3, like scenario B2, represents the moderate scenario, since the 
price of (oil) exports (PEXTj) for 1999-2005 is assumed to remain the same but at its 
1997 level which is over 24 percent higher than the corresponding level under scenario 
A3. Scenario C3, like scenario C2, represents the optimistic scenario, since tile price 
of (oil) exports (PEXTt) for 2000-2005 is assumed to increase at 2 percent per year. 
Like the previously analysed scenarios, scenarios A3, B3, and C3 also assumc 
that: 
the net capital inflow including the net of all other factors in the balance of 
payments (CAPFt) for 1999-2005 will remain the same at its 1998 level, and 
(ii) the real import duties (RIMDt) for 1999-2005 will also remain the sainc at its 
1998 level. 
Moreover, like scenarios A2, B2 and C2, the real (oil) exports (REXTI) for 
1999-2005 will increase by 2 percent per year. The only difference, howcvcr. is that, 
under scenarios A2, B2, and C2, the price of imports (IIINII) for 1999-2005 will 
remain the same at its 1998 level, while under scenarios A3, B3, and C3, the pricc of 
imports for 1999-2005 will increase by 2 percent per year. 
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Utilising the predicted values of the endogenous variables for 1995-1998 
(reported in Table 7.1) and the assigned values of the exogenous variables undcr each 
scenario A3, B3, and C3, the estimated macroeconometric model in Table 5.5 is thcn 
simulated dynamically for 1999-2005 to obtain the forecast values of the cndogcnous 
variables. For example, Table 7.8 reports the forecasting results under scenario A3; 
Table 7.9 reports the forecasting results under scenario 133; and Table 7.10 reports the 
forecasting results under scenario C3. 
Consistent with the forecasting results of scenarios A2, B2, and C2, because of 
the assumed increase in the real (oil) exports also under scenarios A3, B3, and C3, the 
real oil GDP increases by an average rate of 2.26 percent per year from SR 292.3 
billion in 1998 to SR 338.5 billion in 2005 (see Tables, 7.8,7.9, and 7.10). This, of 
course, is in contrast to the forecasting results under scenario Al, BI, and C1, whcrc 
the real (oil) exports for 1999-2005 was assumed to be constant at its 1998 level. 
The increase in the price of imports (PIMt) under scenarios A3, B3, and C3 
does not change the government oil revenues and expenditure but slightly incrcascs 
government non-oil revenues. The net result is a slight and rathcr insignificant 
improvement in the government deficit. 
Higher import prices under scenarios A3, B3, and C3, however, increases the 
general prices more significantly than it increases the price of domestically produced 
goods and services measured by the non-oil GDP prices. For example, the avcragc 
general price inflation rate for 1999-2005 is: 
1.660 percent under scenario A3 (compared to 0.846 percent under scenario 
A2), 
(ii) 2.049 percent under scenario B3 (compared to 1.211 percent under scenario 
B 1), and 
2.186 percent under scenario C3 (compared to 1.336 percent under scenario 
C2). 
On the other hand, the average non-oil GDP price inflation rate 
for 1999-2005 
is: 
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1.324 percent under scenario A3 (compared to 1.080 percent under scenario 
A2), 
1.833 percent under scenario B3 (compared to 1.541 percent under scenario 
B2), and 
2.011 percent under scenario C3 (compared to 1.699 percent under scenario 
C2); see Tables 7.5-7.10. 
The increase in the price of imports relative to the price of domestically 
produced goods and services measured by the non-oil GDP prices coupled with the 
slower growth in the real absorptive capacity under scenarios A3, B3, and C3 
significantly reduces the rate of growth in the real imports. That is, the real imports 
for 1999-2005 grows by an average rate of: 
0.68 percent under scenario A3 (compared to 3.35 percent under scenario A2) 
per year from SR 140.5 billion in 1998 to SR 147.3 billion in 2005. 
2.91 percent under scenario B3 (compared to 5.92 percent under scenario B2) 
per year from SR 140.5 billion in 1998 to SR 169.2 billion in 2005, 
3.91 percent under scenario C3 (compared to 7.07 percent under scenario C2) 
per year from SR 140.5 billion in 1998 to SR 179.0 billion in 2005. 
Despite the increase in the price of imports, this slower gro%Nlh in the rcal. 
imports (with the level of exports unchanged) results in an improvement in the balance 
of payments under scenarios A3, B3, and C3, as compared respectively with, sccnarios 
A2, B2, and C2. For example, the balance of payments for 1999-2005 avcragcs: 
(i) SR -39.87 billion under scenario A3 compared to SR 43.10 billion undcr 
scenario A2, 
(ii) SR -3.73 billion under scenario B3 compared to SR -7.05 billion undcr 
scenario B2, and 
SR 6.68 billion under scenario C3 compared to SR 3.35 billion under scenario 
C2. 
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The improvement in the balance of payments, lio%%, cvcr, leads to a slightly 
higher growth in the money supply for 1999-2005 by an average rate of. - 
(i) 3.33 percent under scenario A3 (compared to 3.21 percent under sccnario A2) 
per year from SR 286.1 billion in 1998 to SR 352.9 billion in 2005. 
4.40 percent under scenario B3 (compared to 4.25 percent undcr sccnario B2) 
per year from SR 286.1 billion in 1998 to SR 374.3 billion in 2005, and 
4.69 percent under scenario C3 (compared to 4.52 percent under scenario C2) 
per year from SR 286.1 billion in 1998 to SR 380.1 billion in 2005. 
This increase in the rate of growth in the money supply under scenarios A3, 
B3, and C3, however, is not significant enough to dominate the adverse cffect of tile 
higher general prices on the demand for goods and services or the real absorptive 
capacity. For example, the aggregate demand or the real absorptive capacity grows, 
but at a lower rate of: 
1.37 percent under scenario A3 (compared to 2.18 percent under scenario A2) 
per year fromSR 450.0 billion in 1998 to jSA 493.1 billion in 2005, 
2.48 percent under scenario B3 (compared to 3.34 percent under scenario 112) 
per year from "5R 450.0 billion in 1998 to S& 528.1 billion in 2005, and 
(iii) 2.96 percent under scenario C3 (compared to 3.85 percent under scenario C2) 
per year from SR 450.0 billion in 1998 to SE 543.2 billion in 2005. 
Wicn comparing scenarios A3, B3, and C3, rcspecti%-cly with scenarios A2, 
B2, and C2, we see that the decline in the real absorptive capacity is slightly below the 
decline in the real imports. As a result, the domestic production or the non-oil GDII 
shows a slightly higher growth for 1999-2005 by an average rate or. 
1.58 pcrccnt under sccnario A3 (compared to 1.53 percent under scenario A2) 
per ycar from S& 290.3 billion in 1998 to 2 322.4 billion in 2005. 
2.22 perccnt under sccnario B3 (compared to 2.10 percent under scenario 112) 
per year from S& 290.3 billion in 1998 to SA 335.4 billion in 2005, and 
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Forecasting results for (pessimistic) scenario A3 
Vear RDIt RGDPNt RGDPOj RGDPt RIMT, BPt 
1998 450.0 290.3 292.3 590A 1405 -35.71 
1999 
- - 
452.4 292.8 298.3 5989 140 1 -35.11 
2 000 458.1 297.0 304.9 609.6 --14-0.8 ---3 5.98 
2001 465.1 301.8 311.7 621.3 142.0 -37.57 
2002 472.3 306.9 318.5 633.1 143.3 -39.53 
2003 
- - 
479.6 312.1 325.1 645.0 144.7 -41.62 
M 04 486.5 317.3 331.8 656.9 146.1 -43-. 67- 
2005 493.1 322.4 338.5 668.6 147.3 -45.58 
Vear Mj DEFt GEXI GTK GORt GNK 
1998 286.1 61.83 208.9 147.1 1050 42.05 
1999 295.5 55.28 205.9 150.6 1072 43.40 
2000 305.0 50.86 205.9 155.0 110.2 44.85 
2001 314.7 48.16 207.8 159.7 113.2 46.50 
2002 324.3 46.61 211.2 164.6 116.3 48.32 
2003 333.9 45.85 215.6 169.7 119.5 50.25 
2004 343.4 45.68 220.7 175.0 122.8 52.23 
2005 352.9 45.98 226.3 180.3 126.1 54.22 
Vear vt PC PN, PGDPNt P, 1), 1), 
1998 1.840 2.059 1.254 1.174 1.594 2.838 
1999 
2000 
1 823 
1.815 
1.027 
1.120 
1 267 
1.281 
1 191 
1.209 
1 434 
1.506 
1 594 
1.434 
2001 1.816 1.303 1.298 1.229 1.647 1.506 
2002 1.821 1.425 1.317 1.250 1.739 1.047 
2003 1.828 1.477 1.336 1.273 1.777 1.738 
2004 1,835 1.477 1.356 1.296 1.773 1.777 
2005 1 842 1.439 1.376 1.318 1.745 1.773 
Note: See the notes in Table 7.1 
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Forecasting results for (moderate) scenario B3 
- -- Y': e: a =r RDIt RGDPNt I RGDPO, iýG DPt f kRIMTt BPj 
1998 450.0 290.3 292.3 590.4 
ý 
140.5 
ý 
-35.71 
1999 
- - 
471.7 298.7ý 298.3 604.0 1 543 6.89 
N 00 
- - 
--4-8-6 -8 307.4 304.9 620.0 159.0 1.23 
yOO 1 497.6 313.9 311.7 633.4 162.4 -2.65 
2002 
- - 
506.5 319.6 318.5 645.8 164.8 -5.34 
YO 03 
- 
514.3 325.0 325.1 657.9 166.5 -7.31 
YO-04 521.4 330.3 331.8 669.8 168.0 -8.84 
2005 528.1 335.4 338.5 681.6 169.2 -10.11 
Year Mt DEFt G GO& GNRt 
1998 286.1 61.83 208.9 147.1 105.0 42.05 
1999 298.3 40.66 227.5 186.8 141,8 45.02 
2000 311.5 49.28 243.2 193.9 145.7 48.21 
--ioo -1 324.2 55.92 ---ý356.7 .7 .8 
- - 
1497 
-- 
51.15 
-YO-02 336.7 61.27 ---ý-&8- .9 .9 
2 07 .6 
- 
153 8 
--- 
53.80 
2003 349.2 65.75 o .0 
- 
2 14 .2 
-- 
i58 0 
- 
56.22 
-N-04 361.7 69.65 - 2905 2208 T62 3 58.49 
2005 374.3 73.16 300.6 227.5 166.8 60.68 
Year vt P(; 1) PNI PGDPN, Pt 1), 
1998 1.846 2.059 1.254 1.174 1.594 
ý2.939 
1999 1.896 1.915 1 278 1 199 2 124 1.594 
-YO-OO ---I -921 1.921 - -2.440 1.310 1.230 2.525 2.124 
2001 1.931 2.169 1.339 1.258 2.311 2.525 
2002 1.932 1.9f3 1.363 1,284 2.0-38 2.311 
2003 1.927 1.601 1.385 1.308 1.866 2.038 
2004 1.920 1.480 1.406 1.332 1.769 1.866 
2005 1.407 1.426 1.355 1.713 1.769 
Note: See the notes in 'Fable 7.1 
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Year 
Forecasting results for (optimistic) scenario C3 
RDIt RGDPNj RG DPO, RG D 1), RINIT, BPt 
1998 00 450.0 290.3 292.3 590.4 140.5 -35.71 
1999 471.7 298.0 298.3 604.0 154 3 6.89 
2000 488.2 307.8 304.9 620.4 160.2 4.86 
2001 
1 
5013 315.1 311.7 634.5 164.9 4.37 
2002 512.8 321.7 318.5 647.9 169.0 4.98 
2003 523.5 328.2 325.1 661.1 172.6 6.40 
2004 533.5 334.5 331.8 674.0 175.9 8.41 
2005 543.2 340.7 338.5 686.9 179.0 W82 
Year Mt DEFt GEX, GTR, GOK GNIIt 
1998 286.1 61.83 208.9 147.1 105,0 42 ý05 
1999 298.3 40.66 227.5 186.8 141,8 45.02 
20100 311.8 47.95 244.9 197.0 148.6 48.33 
2001 325.0 54.35 261.7 207.3 1554 51.55 
2002 
- 
338.3 60.32 27&2 217.9 163.3 
----- - - 
54.59 
YO03 351.9 66.10 294.8 228.7 1 7 1.2 57.49 
-504 365.8 71.87 311.6 239.7 179.4 60.30 
L2 
005 380.1 188.0 63.07 
Year 1) PN, 
I 
PGDPN, pt III TPC 11 1111 if 1 1998 1.840 2.059 1.254 1 174 1.594 2.938 
1999 1 896 1.915 1 278 11 2 124 1 594 
2000 1.926 2.503 1.311 1.230 2.575 2.124 
2001 1.944 2.326 1.342 1.260 2.433 2.575 
2002 1.953 2.045 1.369 1.289 2.210 2.433 
2003 1.857 1.395 1,315 2.062 2.210 
2004 1.957 1.750 1.420 1.974 2.062 
2005 1.054 1.682 1.444 8 1 368 1.922 1.974 
Note: See the notes in 'rable 7.1. 
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2.48 percent under scenario C3 (compared to 2.33 percent under scenario C2) 
per year from SR 290.3 billion in 1998 toSR 340.7 billion in 2005 (scc Tabics 
7.5-7.10). 
In short, in comparison with sccnarios A2, B2, and C2, the incrcase in the 
import prices under the corresponding scenarios A3, B3, and C3: 
(i) has a slight, rather insignificant cffcct on the government dcricit, the balance of 
payments, and the real non-oil GDP, 
(ii) produces a larger increase in the general price inflation than the non-oil price 
inflation, and 
(iii) slows down the rate of growth in the real imports and the rcal absorptive 
capacity. 
7.5 Forecasting scenarios Alg, 111g, and Clg: 1999-2005 
In all scenarios Al, 2,3, BI, 2,3, and C1,2,3 examined above, the 
government expenditure is a function of the govcmrncnt oil revenue based on a partial 
adjustment process (see Table 5.5, equation 9). Given the crucial rule or ilia 
government expenditure in the Saudi economy, it is important for us to rc-cxaminc the 
forecasting results of the above scenarios when the government expenditure is instead 
cxogcnously controlled. This examination will be done in this and tile next two 
sections of this chapter. 
In this section, we will concentrate in analysing the forecasting results of three 
forecasting scenarios Aig, Big, and Mg. 77hc forecasting results orti, csc scenarios 
will be compared with the forecasting results of scenarios Al, 111, and Cl already 
analyscdinScction7.2. Like scenarios Al, 131, and Cl, scenarios Alg, 111g. and Cig 
also assume that the 1999-2005 values of the cxogcnous variables, tile real (oil) 
exports (REXTj), the price of imports (PIN11i), the real import duties (RDIDI) and tile 
net capital inflow including the net of all other ractors in the balance or payments 
(CAPFI) will remain the same at their rcspcctivc 1998 value. Scenario All; like 
scenario Al, represents the pessimistic scenario. since the price or (oii) exports 
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(PEXTt) for 1999-2005 will continue to remain the same at its 1998 Icvcl; sccnario 
BIg, like scenario B I, represents the moderate scenario, since the price of (oil) Cxports 
for 1999-2005 will remain the same but at its 1997 level, which is over 24 pcrccnt 
higher than the corresponding level under scenario AI or AIg; and sccnario CIg, I ikc 
scenario C I, represents the optimistic scenario, since the price of (oil) exports for 1999 
is at its 1997 level but will increase for 2000-2005 at 2 pcrccnt per ycar. I'lic 
difference between these two sets of scenarios is that under scenarios A I, B I, and C I, 
the gover=ent expenditure (GEX, ) is a function of the government oil revenue, whilc 
under scenarios Alg, Blg, and Clg, the government expenditure for 1999-2005 is 
restricted to grow at 2 percent per year. 
In order to obtain the forecasting results for scenarios Alg, Blg, and Clg, 
therefore, we first need to modify the estimated macrocconorrictric modcl in Table 5.5 
to reflect the assumption on the behaviour of the government cxpcnditurc. Iliat is, the 
modified macroeconomctric model, utiliscd from now on, rcplaccs the function for the 
govcrmncnt cxpenditurc in cquation 9 by the following identity: 
GEXt = 1.02 GEXt. i (7.1) 
which restricts the government expenditure to grow at 2 percent per year. 
Utilising the predicted values of the cndogcnous variables ror 1995-1998 
(reported in Table 7.1) and the assigned values of tile cxogcnous variables undcr cach 
scenario Alg, Big, and Clg, the estimated macrocconoinctric model in Table 5.5 
(modificd by replacing equation 9 by cquation 7.1) is thcn simulatcd dynamically ror 
1999-2005 to obtain the forecast values of the cndogenous variables. Table 7.11 
reports the forecasting results under scenario AIg, Table 7.12 reports the forecasting 
results under scenario Big, and Table 7.13 reports the forecasting results under 
sccnario CI 
As seen, under scenarios Aig, Big, and Mg. the government expenditure for 
1999-2000 grows at 2 percent per year from SR 208.9 billion in 1998 to Sit 240.0 
billion in 2005 (see Tables 7.11-7.13). This is in contrast to the forecasting results 
undcrsccnariosAI, Bl, andCl. For example, under the pessimistic scenario Al, the 
government expenditure actually declines for 1999-2005 by an a%-cragc rate or 0.75 
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percent per year from SR 208.9 billion in 1998 to SR 197.9 billion in 2005 (see Table 
7.2). Under the moderate scenario BI, the government expenditure increases for 
1999-2005 by an average rate of 3.69 percent per year from SR 208.9 billion in 1998 
to SR 262.9 billion in 2005 (see Table 7.3). Finally, under the optimistic scenario Cl, 
the government expenditure increases for 1999-2005 by an avcragc rate of 5.38 
percent per year from SR 208.9 billion in 1998 to SR 287.5 billion in 2005 (see Table 
7.4). 
Accordingly, restricting the rate of growth of the government cxpcnditurc to 2 
percent per year under the pessimistic scenario AIg worscns the govcmmcnt dcricit; 
for example, the goverturicrit deficit declines from SR 61.83 billion in 1998 to SR 
40.70 billion in 2005 under scenario Al, while it increases from SR 61.83 billion in 
1998 to SR 85.05 billion in 2005 undcr sccnario AIg (scc Tabics 7.2 and 7.11). In 
light of the low level of government oil revenue, the increase in the govcrnnIcnt 
expenditure under scenario Alg, cases public cxpectations about the liquidity 
constraint (see equation I in Table 5.5). Accordingly, the vclocity of money falls at a 
faster average rate of 1.35 percent under scenario Alg (comparcd to 0.48 pcrccnt 
under scenario Al) per year from 1.846 in 1998 to 1.671 in the ycar 2005. This fastcr 
rate of fall in the velocity of money further frustrates the cffcct or the incrcasc in the 
money supply on the absorptive capacity. As a rcsult, undcr sccnario AIg: 
the real absorptive capacity grows for 1999-2005 but at a slower average rate 
of 1.14pcrccnt(comparcd to 1.58 pcrccntundcrsccnario A I) pCrycar fromS& 
450.0 billion in 1998 toSR 486.0 billion in 2005, and 
the average general price inflation rate for 1999-2005 falls to 0.515 percent 
(compared to 0.734 percent under scenario A I). 
The slower growth in the real absorptive capacity combined with higher 
rclativc import prices, in turn, results in the real imports growing under scenario All; 
at a slower average rate of 1.51 percent (compared to 2.12 percent under scenario At) 
per year from SR 140.5 billion in 1998 to S& 155.4 billion in 2005. Similarly, due to 
tile slower growth in the aggregate demand for goods and services or the real 
absorptive capacity under scenario Alg, the domestic production or the non-oil GDII 
for 1999-2005 grows at a slower average rate or 0.97 percent (compared to 1.34 
Cha W-W7.1 Forecastink- and scenario analvsk 244 
percent under scenario A I) per year from S-R 290.3 billion in 1998 to SR 310.0 billion 
in 2005 (see Tables 7.11 and 7.2). 
With respect to the moderate and optimistic scenarios, as implied above, 
restricting the rate of growth of the government cxpcnditure to 2 pcrccnt pcr ycar 
improves the governrnent deficit under sccnarios Blg and Clg. For cxamplc, the 
government deficit declines from SR 61.83 billion in 1998 to SR 40.63 billion in 200S 
under scenario Blg, while it increases from SR 61.83 billion in 1998 to SR 65.66 
billion in 2005 under scenario BI (see Tables 7.12 and 7.3); similarly. the government 
deficit declines from SR 61.83 billion in 1998 to SR 19.86 billion in 2005 under 
scenario Clg, while it increases from SR 61.83 billion in 1998 to SR 70.34 billion in 
2005 under scenario CI (see Tables 7.13 and 7.4). 
Improvement in the government deficit by committing to a slower rate of 
increase in the government expenditure under scenarios Big and Clg worsens public 
expectations about the liquidity constraint. Accordingly, the velocity of money for 
1999-2005 increases: 
0) at an average rate of 0.84 percent under scenario Big (cornparcd to 0.04 
percent under B 1) per year from 1.846 in 1998 to 1.954 in the year 2005, and 
(ii) at an average rate of 1.50 percent under scenario Cig (compared to 0.36 
percent under C 1) per year from 1.846 in 1998 to 2.040 in the year 2005. 
The faster rate of increase in the velocity of moncy, lio", cvcr. rcinforccs the 
cffcct of the increase in the money supply on the absorptive capacity under both 
sccnariosBIgandClg. For example, under scenario Big, the real absorptive capacity 
grows for 1999-2005 at a faster average rate of 3.01 percent (compared to 2.66 percent 
under scenario B I) per year from SE 450.0 billion in 1998 to S& 544.8 billion in 2005, 
and the average general price inflation rate for 1999-2005 increases. but slightly. to 
1.265 percent (compared to 1.090 percent under scenario 111) (see Tables 7.12 and 
7.3). Similarly, under scenario CIg, the real absorptive capacity grows for 1999-2005 
at a faster average rate of 3.64 percent (compared to 3.13 percent under scenario Cl) 
per year from R 450.0 billion in 1998 to 2 564.5 billion in 2005, and the average 
general price inflation rate for 1999-2005 increases, but slightly, to 1.447 percent 
(compared to 1.214 percent under scenario C I) (see Tables 7.13 and 7.4). 
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The faster growth in the real absorptive capacity combined with slightly lower 
relative import prices, in turn, results in a faster rate of gromh in the rcal imports 
under both scenarios Blg and Clg. For example, the rcal imports grows undcr 
scenario BIg at a higher average rate of 5.01 pcrccnt (comparcd to 4.46 pcrccnt undcr 
scenario BI) per year from SR 140.5 billion in 1998 to SR 189.8 billion in 2005 (sce 
Tables 7.12 and 7.3), under scenario CIg, the real imports grows at a highcr avcragc 
rate of 6.31 percent (compared to 5.51 percent under sccnario Cl) pcr ycar from 
140.5 billion in 1998 toSR 202.6 billion in 2005 (see Tables 7.13 and 7.4). 
Due to the higher rate of growth in the aggrcgatc dcmand for goods and 
services or the real absorptive capacity, the domestic production or the non-oil GDII 
for 1999-2005 also grows at a faster rate under both sccnarios Blg and Clg. For 
example, under scenario BIg, the real non-oil GDP grows at a higher avcrage rate of 
2.17 percent (compared to 1.88 percent under scenario BI) pcr ycar from SL290.3 
billion in 1998 to ER_334.4 billion in 2005 (see Tables 7.12 and 7.3); under sccnario 
Clg, the non-oil GDP for 1999-2005 grows at a higher average rate of 2.51 percent 
(compared to 2.11 percent under scenario Cl) per year from SR 290.3 billion in 1998 
to SR 341.4 billion in 2005 (see Tables 7.13 and 7.4). 
In short, under the pessimistic sccnario AI %%, Iicn the government oil revenue is 
far below its historical level for 1999-2005, the government expenditure shows a 
declining pattern. Therefore, restricting the government expenditure to grow at 2 
percent per year worsens the government dcricit under scenario Alg. Given that the 
government expenditure is a major source of liquidity in the Saudi economy, the 
growth in the government expenditure cases public expectations about the liquidity 
constraints. As a result, the velocity of money exhibits a declining pattern for 1999- 
2005. Accordingly, this expansionary fiscal policy undcr the pessimistic sccnario for 
1999-2005: 
(i) slows down the growth in the rcal absorptivc capacity, 
(ii) slows down the growth in the rcal imports, which, in turn, impm-cs the 
balancc of paymcnts, 
(iii) slows down the growth in the non-oil GDII, and 
slightly rcduccd the ratc of inflation. 
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Forecasting results for (pessimistic) scenario AIg 
Year RD1t RGDPNt RGDPOt RGDPt RIMT, BPt 
1998 450.0 290.3 292.3 590.4 1405 -35.71 
1999 454.9 292.7 292.3 592.7 143.2 -39.16 
2000 
- - 
460.5 295.6 292,7 596.1 145.4 -42.09 
yOO 1 
-- - 
466.0 298.5 293.3 599.5 147.5 -44.88 
5 02 471.3 301.3 293.7 602.8 149.5 -47.58 
2003 476.4 304.2 293.9 605.9 151.5 -50.21 
2004 
- 
481.3 307.1 293.9 608.8 153.5 -52.79 
YO-05 486.0 310.0 293.8 611.6 155.4 -55.29 
Year Mt DEFt GEXt GTRt GORt GN11t 
1998 286.1 61.83 208.9 147.1 105.0 4105 
1999 295.7 63,85 213.1 149.2 105.9 43 37 
2000 305.3 67.00 217.3 150.3 105.9 44.47 
2001 314.8 70.35 221.7 151.3 105.9 45.47 
-TO-02 324.4 -7-3.8-4 - 226.1 152.3 105.9 46.41 
-YO-03 334.1 77.46 230,7 153.2 105.9 47.31 
2004 343.9 81.20 235.3 154.1 105.9 48.19 
2005 353.8 85.05 240.0 154.9 105.9 49.04 
Year vt PG D" PNt PGDPNt Pt P, 1), 
1998 1 846 2.059 1 254 1 174 1.594 2.838 
1999 1.820 1.004 
- 
1.267 1 18-1 0780 1,594 
2000 1.794- 0.6ý 93 1 275 1 189 0.540 0.7XO 
2001 1.769 1.195 6. ý7ý 0.540 
2-002 1.744 0.584 1 291 1.200 0.457 0.475 
2003 1.719 0.580 1.298 1.206 0.454 0.457 
2004 1.695 0.579 1.306 1.211 0.453 0.454 
2005 1.671 0.567 1.113 1 217 0.445 0.453 
Note: See the notes in Table 7.1 
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Forecasting resu Its for (moderate) scenario BIg 
Year RDIt RGDPNt RGDPOt RGDPt RlMTt BPt 
1998 450.0 290.3 292.3 590.4 140ý5 -35.71 
1999 
-- - 
472.7 296.7 292.3 596,7 156 Q 2.52 
ý 0-00 
- - 
491.2 306.9 292.7 607.4 164.8- ------7.89 
ý00 1 
- - 
505.8 314.2 293.3 615.2 171.5 -16.78 
TO 02 
- 
518.0 320.3 293.7 621.7 177.3 -24.33 
iOO3 
- -- 
528.4 325.6 293.9 627.2 182.1 -30.75 
N 04 
-- 
537.2 330.3 293.9 631.9 186.3 -36.23 
ý-005 544.8 334A 293.8 635.9 189.8 -40.91 
Year Mt DEFt GEXt GT& GO& GN& 
1998 286.1 61.83 208.9 147.1 105ýO 42.05 
1999 297.1 28.24 213.1 184.8 
- 
140.0 4482 
2000 308.9 29.43 217. 187 9 140.0 47.89 
-yoo -1 319.7 30.87 221.7 
- 
190.8 140.0 50.80 
2002 329.8 32-70 ý26.1 - 193.4 140.0 53A0 
-NO-03 339.4 34.96 230.7 195.7 140.0 55.66 
-2-004 348.6 37.62 235.3 197.6 140.0 57.62 
2005 357.5 4-0.65: 3: 140.0 59.31 
PGDPNj Pt 1), 1), Year vt PC D' PNt 
1999 1 946 2.059 1,254 1 174 1.594 2.839 
1999 1.892 1.695 1 275 
- 
1 189 1.320 1 594 
-T() 0 -0 --1 -9 2 -5 . 
266 1.3 05 1.211 1.773 1.320 
2001 1.947 2.079 1 332 1.230 1.633 1.773 
2002 1.959 1.710 1.355 1.247 1.349 1.633 
2003 1.963 1.393 1.374 1.261 1.103 1.349 
2004 1.961 1.153 1.390 1.273 0.915 1.103 
2005 1,954 0.958 1.403 1.282 0.762 0.9 1 
Note: See the notes in Table 7.1 
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Year 
1998 
Forecasting results for (optimistic) scenario Clg 
RDII RGDPNj RG 1) PO, RG 1) P, RIMT, 
450.0 290.3 292.3 5904 140,5 
BPI 
-35,71 
1999 
_ 
472.7 
-- 
296.7 292,3 596.7 150ý9 2.52 
Y000 
-- - 
4792 -6 307.2 292.7 607.7 165.9 -4.38 
ý00 1 
-- - 
509.6 315.3 293.3 616.3 174.2 -10.32 
ý 002 525.0 322.5 293.7 624.0 182.0 -15.42 
2003 
- 
5392 329.2 293.9 630.9 189.2 -19.76 
2004 
- - 
552.3 335.5 293.9 637.2 196.1 -23.45 
YO 05 564.5 341.4 293.8 642.9 202.6 -26.59 
Year 
-F9-98 
Mt 
286.1 
DEFt 
61.83 
GEXt 
--M-89 
GTR, 
-147,1 
GOP, 
1050 
GNK 
4205 
1999 
- 
297.1 28.24 213.1 184.8 1400 
-- 
44.82 
-- Noo 309.0 26.49 217.3 190.9 142 9 
- - 
18.01 
-yoo -1 320.1 24.77 221.7 196.9 14 7 5 
- 
51 -19 
2002 330.6 23.23 -- - 226.1 
- 
202.9 
-- - -- 
148.7 -22 
- -ý-0-03 340.6 21.89 30.7 2 .8 
208 151 7 57.07 
-ý-004 350.2 20.76 235.3 214.5 154.8 59.75 
2005 359.5 1986 240.0 220.1 157.9 62.25 
Year 
1998 
V, 
1 84o 
PG 6 PNI 
2.059 
PGDPNj 
1 254 
1), 
1 17.1 
11 
1.594 2.838 
1999 1,892 1.695 1 275 1 181) 1 320 1 594 
-20-06- 1.93-1 1.3 1.305 1 211 1 809 1.320 
2001 1.962 2L2 31 1.335 1.232 1.754 I. X09 
--ý-002 1.988 1.966 1.361 
- 
1 252 1.552 1.754 
2003 2.009 -1.72-6-- -F3-8 5 1.269 1.361) 1.552 
2004 2,026 1.539 1.407 1 285 1 
1.224 1.369 
2005 2,040 1.380 1.426 1,299 1.101 1.224 
Note: See the notes in Table 7.1 
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Based on our analysis, therefore, the expansionary fiscal policy under the 
pessimistic scenario results in a partial crowding-out as it afTects the bchaviour of the 
public toward demanding for money. 
Under the moderate and optimistic scenarios (B I and C I, rcspectivcly) when 
the government oil revenue is in line with its historical level for 1999-2005, the 
government expenditure grows at substantially higher than 2 percent per year. 
Therefore, restricting the government expenditure to grow at 2 percent per year 
improves the government deficit under scenarios Blg and Clg. Thisslowcrgro%k1hin 
the government expenditure worsens public expectations about the liquidity constraint. 
As a result, the velocity of money exhibits an increasing pattcm for 1999-2005. 
Accordingly, under the moderate and optimistic scenarios, the slower gro'Aill in the 
government expenditure as it affects the behaviour of the public toward demanding for 
money for 1999-2005: 
(i) increases the growth in the real absorptive capacity, 
(ii) increases the growth in the real imports which, in turn, worsens the balance of 
payrncnts, 
(iii) increases the grovAh in the non-oil GDP, and 
(iv) slightly increases the rate of inflation. 
7.6 Forecasting scenarios A2g, 112g, and C2g: 1999-2005 
In this section, we will concentrate on analysing the rorccasting results of three 
rorccasting scenarios A2g, 132g, and C2g. The rorccasting results of these scenarios 
will be compared with the rorccasting results or scenarios A2, B2, and C2 already 
analysed in Section 7.3. Like scenarios A2, B2, and C2, scenarios A2g. 112g. and C2g 
also assume that: 
the 1999-2005 valucs of the cxogenous variabics, the pricc of imports (PINIJ), 
the rcal import dutics (RIAIDI), and the nct capital inflow including the nct of 
all othcr factors in the balancc of paymcnts (CAPFI) will rcmain the same at 
their respective 1998 value, and 
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(ii) the real (oil) exports (REXTt) for 1999-2005 will increase by 2 percent per 
year. 
Scenario A2g, like scenario A2, represents the pessimistic scenario, since the 
price of (oil) exports (PEXTt) for 1999-2005 will continue to remain the same at its 
1998 level; scenario 132g, like scenario B2, represents the moderate scenario, since the 
price of (oil) exports for 1999-2005 will remain the same but at its 1997 level which is 
over 24 percent higher than the corresponding level under scenario A2 or A2g; and 
scenario C2g, like scenario C2, represents the optimistic scenario, since the price of 
(oil) exports for 1999 is at its 1997 level but will increase for 2000-2005 at 2 percent 
per year. The difference between these two sets of scenarios is that under scenarios 
A2, B2, and C2, the government expenditure (GEXI) is a function of the government 
oil revenue, while under scenario A2g, 132g, and C2g, the government expenditure for 
1999-2005 is restricted to grow at 2 percent per year. 
Utilising the predicted values of the endogenous variables for 1995-1998 
(reported in Table 7.1) and the assigned values of the exogenous variables under each 
scenario A2g, 132g, and C2g, the estimated macroeconometric model in Table 5.5 
(modified by replacing equation 9 by equation 7.1) is then simulated dynamically for 
1999-2005 to obtain the forecast values of the cndogenous variables. Table 7.14 
reports the forecasting results under scenario Ag2; Table 7.15 rcports the forecasting 
results under scenario 132g; and Table 7.16 reports the forecasting results under 
scenario C2g. 
Following our assumption, under scenarios A2g, 132g, and C2g, the 
government expenditure for 1999-2005 grows at 2 percent per year from SR 208.9 
billion in 1998 to SR 240.0 billion in 2005 (see Tables 7.14-7.16). This is in contrast 
to the forecasting results under scenarios A2, B2, and C2. For example, under the 
pessimistic scenario A2, the government expenditure increases for 1999-2005 but by 
an average rate of only 1.19 percent per year from SR 208.9 billion in 1998 to SR 
226.3 billion in 2005 (see Table 7.5). Under the moderate scenario B2, the 
government expenditure increases for 1999-2005 by an average rate of 6.27 percent 
per year from SR 208.9 billion in 1998 to SR 300.6 billion in 2005 (see Table 7.6). 
Finally, under the optimistic scenario C2, the government expenditure increases for 
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1999-2005 by an average rate of 8.20 percent per year from SR 208.9 billion in 1998 
to SR 328.9 billion in 2005 (see Table 7.7). 
Accordingly, restricting the rate of growth of the government expenditure to 2 
percent per year under the pessimistic scenario A2g worsens the government deficit; 
for example, the government deficit declines from SR 61.83 billion in 1998 to SR 
46.37 billion in 2005 under scenario A2. While it slightly declines from SR 61.83 
billion in 1998 to only SR 61.24 billion in 2005 under scenario A2g (see Tables 7.5 
and 7.14). With the govcrnment oil revenue remains the same under both scenarios 
A2 and A2g, the increase in the government expenditure under scenario A2g cases 
public expectations about the liquidity constraint (see equation I in Table 5.5). 
Accordingly, the velocity of money falls at a faster average rate of 0.48 percent under 
scenario A2g (compared to 0.03 percent under scenario A2) per year from 1.846 in 
1998 to 1.784 in the year 2005. This faster rate of fall in the velocity of money further 
frustrates the effect of the increase in the money supply on the absorptive capacity. As 
a result, under scenario A2g: 
the real absorptive capacity grows for 1999-2005 but at a slower average rate 
of 1.96 percent (compared to 2.18 percent under scenario A2) per year from SR 
450.0 billion in 1998 toSR 511.8 billion in 2005, and 
the average general price inflation rate for 1999-2005 falls to 0.737 pcrccnt 
(compared to 0.846 percent under scenario A2). 
The slower growth in the real absorptive capacity combined with higher 
relative import prices, in turn, results in the real imports growing under scenario A2g 
at a slower average rate of 3.03 percent (compared to 3.35 percent under scenario A2) 
per year from SR 140.5 billion in 1998 to 5R 170.4 billion in 2005. Similarly, due to 
the slower growth in the aggregate demand for goods and services or the real 
absorptive capacity under scenario A2g, the domestic production or the non-oil GDP 
for 1999-2005 grows at a slower average rate of 1.36 percent (compared to 1.53 
percent under scenario A2) per year fromSR 290.3 billion in 1998 to S& 318.0 billion 
in 2005 (see Tables 7.14 and 7.5). 
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Table 7.14. 
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Year 
Forecasting results for (pessimistic) scenario A2g 
RDIt RGDPN tTRGDPO, 
T- RGDPI I RIMI't I BPI 
1998 450.0 290.3 292.3 590.4 140. S -. 35 71 
1999 
_ 
455.8 
-- 
292.7 298,3 59&7 143.7 - 36ý 16 
T000 
- - 
T63 -8 296.1 304.9 608.7 147.4 -37.22 
yoo 1 472.6 299.9 311.7 619.3 151.5 -38.6 
-6- 
2002 482.0 4 8 304.1 318.5 630.3 155.8 -40.44 
2003 9 491.7 4 9 308.6 325.1 641.5 -- ---- 1605 -42.51 
j 
2004 501.7 5 0 313.2 331.8 652.8 165.3 44.78 
2005 
Year 
1998 
511.8 
Mt 
t86.1 
318.0 
DEFt 
61.83 
338.5 
GEXI 
208.9 
664.2 
GTK 
147.1 
170A 
GO K 
1- 05 -0- 
47.20 
GNP. 4 
42,05 
1999 295.8 62.45 213.1 150.6 1072 43 43 
2000 
- 
305.5 62.45 217.3 154.9 110.2 44 75 
ý001 315.2 62.39 221.7 159.3 113.2 46.13 
_Y002 
-- 
325.1 62.23 226.1 163.9 1163 4 7.61 
ý-003 
-- 
334.9 61.98 230.7 168.7 119,5 4920 
ý-004 344.8 61.65 235.3 173.6 122.8 50.87 
2005 354.6 61.24 240.0 178.7 126.1 52.61 
Year V, PC N 
ID 
PN, PGDPNt Pt 1), 
1998 1.846 2.059 1,254 1,174 1.594 2.838 
1999 1.823 0.994 1 267 1.183 0773 1 594 
2000 1.807 0.768 1.276 1.190 0.598 0.773 
2001 1.795 0.818 1.287 1.197 0.638 0.598 
2002 1.788 0.909 1.299 1.206 0.711 0.638 
2003 1.784 0.989 1.311 1.215 0.775 0.711 
2004 1.783 1.045 1.325 1.225 0.820 0.775 
1.784 1.071 1.339 1.236 0.843 0.820 
Note: See the notes in Table 7.1 
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Forecasting results for (moderate) scenario 132g 
Year RDL RGDPNt RGD Ot RGDP, RIMTt BPt 
1998 450.0 290.3 292.3 590.4 140.5 -35.71 
1999 473.7 296.7 298.3 602.7 1570 6.63 
2000 494.8 307.3 304.9 620.0 167.2 -0.99 
2001 513.1 315.6 311.7 635.1 176.2 -7.80 
2002 529.9 323.1 318.5 649.3 184.8 -13.84 
2003 545ý6 330.0 325.1 662.9 192.9 -19.21 
2004 560.3 336.5 331.8 676.0 200.6 -23.98 
- 2005 574.1 342.5 338.5 208.1 -28.19 688.7 
T 
Year Mt DEFt TGEXt GTRt GO& GNR4 
1998 286.1 61.83 208.9 14ý. 1 105.0 4105 
1999 
- 
297.1 26.41 213.1 186.7 141,8 
-- 
44.89 
--- -- YOOO 309.1 23.47 2173 193.9 145.7 4 8.20 
2001 320.2 20.47 221.7 201.2 149.7 51.55 
-TO02 330.5 17.56 226.1 208.6 153.8 54.78 
-N03 340.3 14.79 230.7 215.9 158.0 57.85 
2004 349.6 12.16 235.3 223.1 162.3 W76 
-YO05 358.3 9.66 240.0 230.3 166.8 63.51 
Year vt PC PN, PGDPN, pt 1), 11C 1), 
1998 1.846 2.059 1.254 1 174 1.594 2.938 
1999 
- 
1.896 1.686 1 275 1 189 1 313 1 594 
YOOO 93 9 1.339 
- - 
3 1.300 
4 
1.211 1.828 1.313 
2001 1.976 80 2 3 1. 336 1.233 1.793 1.828 
2002 
- 
2.009 2.021 1.363 1.253 1.596 1.793 
YO03 2.037 1.783 L387 1.271 1.412 1.596 
2004 2.063 --1.594 1.410 287 1.267 1.412 
605 2 085 1.9 1 430 1 362 1.1.19 1.267 
Note: See the notes in Table 7.1 
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Table 7.16. 
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Fore casting results for (optimistic) scenario 
C2g 
Year RDIt RGDPN( R(; DPOt RC 1) Pt RI MTrt 
BPt 
1998 450.0 290.3 292.3 590.4 140.5 -35.71 
1999 473.7 296.7 299.3 6027 157.6 
6,63 
2000 496.2 307.6 304.9 620.2 168.3 
2.70 
2001 517.0 316.7 311.7 636.1 179.0 -0.82 
2002 537.1 325.3 318.5 651.5 189.7 -3.94 
2003 556,8 333.7 325.1 666.6 200.4 -6.65 
2004 576.1 341.7 331.8 681.3 
211 2 -8.93 
2005 595.0 349.5 338.5 695.7 
222.0 -10.80 
Year Mt DEFt GEXt GTý4 
GOP4 GNRj 
1998 286.1 61.83 208.9 147.1 
105.0 4205 
NIIIMEMý 
1999 2- 97.1 26.41 213.1 186.7 
141.8 44.89 
2000 309.2 20.42 217.3 196.9 
148.6 48.31 
2001 320.5 13.97 221.7 207.7 
155.8 51.94 
2002 331.3 7.21 226.1 
218.9 163.3 55.62 
2003 341.5 0.18 230.7 
- 
230.5 171.2 59.31 
2004 351.1 
-- 
-7.14 
- 235.3 242.4 1794 62.99 
2005 360.2 -14.70 240.0 
254.7 198.0 6663 
Year vt 1% j') PN, P(; DPNt 
P, 
1998 1,840 2,050 1 254 
1 174 1 594 2 939 
1999 
- 1.686 1 27-5 1 189 1.313 
1.594 
2000 1.944 2.384 1.306 
1.212 
-- 
1.863 1.313 
2001 1 992 2.433 1.338 
1 235 1.911 1,963 
- 2002 2.038 2.273 1,369 
-- 
1 257 
-- 
1.795 1.911 
2003 2,085 2.109 1.398 
1 278 1.673 1.795 
1 
2004 2 131 1.969 1.426 
-- 
1 299 
- -- 
1.509 1.673 
2005 177 1.836 1 452 
1 119 1.467 1.568 
Note: Sec tile ll()tcs III 'I'jibic 7.1 
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With respect to the moderate and optimistic scenarios, as implied above, 
restricting the rate of growth of the government expenditure to 2 percent per year 
improves the government deficit under scenarios 132g and C2g. For example, the 
government deficit declines from SR 61.83 billion in 1998 to SR 9.66 billion in 2005 
under scenario B2g, while it increases from SR 61.83 billion in 1998 to SR 73.69 
billion in 2005 under scenario B2 (see Tables 7.15 and 7.6). Similarly, the 
government deficit declines from SR 61.83 billion in 1998 to a surplus of SR 14.70 
billion in 2005 under scenario C2g, while it increases from SR 61.83 billion in 1998 to 
SR 78.36 billion in 2005 under scenario C2 (see Tables 7.16 and 7.7). 
Improvement in the government deficit by committing to a slower rate of 
increase in the goverment expenditure under scenario 132g and C2g worsens public 
expectations about the liquidity constraint. Accordingly, the velocity of money for 
1999-2005 increases: 
at an average rate of 1.86 percent under scenario B2g (compared to 0.51 
percent under B2) per year from 1.846 in 1998 to 2.085 in the year 2005, and 
at an average rate of 2.56 percent under scenario C2g (comparcd to 0.84 
percent under C2) per year from 1.846 in 1998 to 2.177 in the year 2005. 
The faster rate of increase in the velocity of money, liowcvcr, rcinforccs the 
effect of the increase in the money supply in the absorptive capacity under both 
scenarios B2g and C2g. For example, under scenario B2g, the real absorptive capacity 
grows for 1999-2005 at a faster average rate of 3.94 percent (compared to 3.34 percent 
under scenario B2) per year from . YR 450.0 
billion in 1998 toVR 574.1 billion in 2005, 
and the average general price inflation rate for 1999-2005 increases, but slightly, to 
1.478 percent (compared to 1.211 percent under scenario B2) (see Tables 7.15 and 
7.6). Similarly, under scenario C2g, the real absorptive capacity grows for 1999-2005 
at a faster average rate of 4.60 percent (compared to 3.85 percent under scenario C2) 
per year from SR 450.0 billion in 1998 to SR 595.0 billion in 2005, and the avcragc 
general price inflation rate for 1999-2005 increases to 1.656 percent (compared to 
1.336 percent under scenario C2) (see Tables 7.16 and 7.7). 
The faster growth in the real absorptive capacity combined with slightly lower 
relative import prices, in turn, results in a faster rate of growth in the real imports 
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under both scenarios B2g and C2g. For example, the real imports grows under 
scenario B2g at a higher average rate of 6.86 percent (compared to 5.92 percent under 
scenario 132) per year from SR 140.5 billion in 1998 to, ", YR 208.1 billion in 2005) (see 
Tables 7.15 and 7.6); under scenario C2g, the real imports grows at a higher average 
rate of 8.28 percent (compared to 7.07 percent under scenario 132) per year from SR 
140.5 billion in 1998 to SR 222.0 billion in 2005 (see Tables 7.16 and 7.7). 
Due to the higher rate of growth in the aggregate demand for goods and 
services or the real absorptive capacity, the domestic production or the real non-oil 
GDP for 1999-2005 also grows at a faster rate under both scenarios 132g and C2g. For 
example, under scenario 132g, the real non-oil GDP grows at a higher average rate of 
2.57 percent (compared to 2.10 percent under scenario 132) per year from SR 290.3 
billion in 1998 to SR 342.5 billion in 2005 (see Tables 7.15 and 7.6); under scenario 
C2g, the non-oil GDP for 1999-2005 grows at a higher average rate of 2.91 pcrccnt 
(compared to 2.33 percent under scenario C2) per year from SR 290.3 billion in 1998 
to SR 349.5 billion in 2005 (see Tables 7.16 and 7.7). 
In short, under the pessimistic scenario A2, the growth rate of the government 
expenditure for 1999-2005 is below 2 percent per year. Therefore, restricting the 
government expenditure to grow at 2 percent per year worscns the government deficit 
under scenario A2g. This higher rate of growth in the government expenditure, 
however, eases public expectations about the liquidity constraint, and, therefore, 
lowers the velocity of money for 1999-2005. Accordingly, under the pessimistic 
scenario, the higher government expenditure for 1999-2005: 
(i) slows down the growth in the real absorptive capacity, 
(ii) slows down the growth in the real imports which, in turn, improves the balance 
of payments, 
(iii) slows down the growth in the non-oil GDP, and 
(iv) slightly reduces the rate of inflation. 
Again, based on our analysis, the higher government expenditure under the 
pessimistic scenario A2g results in a partial crowding-out as it affects the behaviour of 
the public toward demanding for money. 
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Under the moderate and optimistic scenarios (132 and C2, respectively), the 
government expenditure grows at substantially higher than 2 percent per year. 
Therefore, restricting the government expenditure to grow at 2 percent pcr year 
improves the government deficit under scenarios B2g and C2g. This slower growth in 
the government expenditure worsens public expectations about the liquidity constraint, 
and, therefore, increases the velocity of money for 1999-2005. Accordingly, under the 
moderate and optimistic scenarios, the slower growth in the government expenditures 
as it affects the behaviour of the public towards demanding for money for 1999-2005: 
(i) increases the growth in the real absorptive capacity, 
(ii) increases the growth in the real imports which, in turn, worsens the balance of 
payments, 
(iii) increases the growth in the non-oil GDP, and 
(iv) slightly increases the rate of inflation. 
7.7 Forecasting scenarios Mg, B3g, and C3g: 1999-2005 
In this section, we will concentrate on analysing the forecasting results of three 
forecasting scenarios Mg, 133g, and C3g. The forecasting results of these scenarios 
will be compared with the forecasting results of scenarios A3, B3, and C3 already 
analysed in Section 7.4. Like scenarios A3, B3, and C3, scenarios Mg, 133g, and C3g 
also assume that: 
the 1999-2005 values of the exogenous variables, the real import duties 
(RIMDI), and the net capital inflow including the net of all other factors in tile 
balance of payments (CAPFI) will remain the same at their rcspcctivc 1998 
value, 
the real (oil) exports (REXTI) for 1999-2005 will increase by 2 percent per 
year, and 
(iii) the price of import (PIMt) for 1999-2005 will increase by 2 percent per year. 
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Scenario Mg, like scenario A3, represents the pessimistic scenario, since the 
price of (oil) exports (PEXTt) for 1999-2005 will continue remain the same at its 1998 
level. Scenario B3g, like scenario B3, represents the moderate scenario, since the 
price of (oil) exports for 1999-2005 will remain the same but at its 1997 level which is 
over 24 percent higher than the corresponding level under scenarios A3 or A3g; and 
scenario C3g, like scenario C3, represents the optimistic scenario, since the price of 
(oil) exports for 1999 is at its 1997 level but will increase for 2000-2005 at 2 percent 
per year. The difference between these two sets of scenarios is that under scenarios 
A3, B3, and C3, the government expenditure (GEXt) is a function of the government 
oil revenue, while under scenarios Mg, B3g, and C3g, the government expenditure for 
1999-2005 is restricted to grow at 2 percent per year. 
Utilising the predicted values of the endogenous variables for 1995-1998 
(reported in Table 7.1) and the assigned values of the exogenous variables under each 
scenario Mg, 133g, and C3g, the estimated macroeconornctric model in Table 5.5 
(modified by replacing equation 9 by equation 7.1) is then simulated dynamically for 
1999-2005 to obtain the forecast values of the endogenous variables. Table 7.17 
reports the forecasting results under scenario A3g; Table 7.18 reports the forecasting 
results under scenario 133g; and Table 7.19 reports the forecasting results under 
scenario C3g. 
Following our assumption, under scenarios Mg, B3g, and C3g, the 
government expenditure for 1999-2005 grows at 2 percent per year from SR 208.9 
billion in 1998 to SR 240.0 billion in 2005 (see Tables 7.17-7.19). This is in contrast 
to the forecasting results under scenarios A3, B3, and C3. For example, under the 
pessimistic scenario A3, the government expenditure increases for 1999-2005 but by 
an average rate of only 1.19 percent per year from SR 208.9 billion in 1998 to SR 
226.3 billion in 2005 (see Table 7.8). Under the moderate scenario B3, the 
government expenditure increases for 1999-2005 by an average rate of 6.27 percent 
per year from SR 208.9 billion in 1998 to SR 300.6 billion in 2005 (see Table 7.9). 
Finally, under the optimistic scenario C3, the government expenditure increases for 
1999-2005 by an average rate of 8.20 percent per year from SR 208.9 billion in 1998 
to SR 328.9 billion in 2005 (see Table 7.10). 
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Forecasting results for (pessimistic) scenario A3g 
FR IN I'll, B P, Year RDIt RGDPN, RGDPO, RG D P, 
- - F9 98 450.0 290.3 292.3 590.4 140.5 -35.71 
1999 452.9 293.2 298.3 599.2 140.3 -35.37 
2000 
- 
457.4 296.5 304.9 609.1 140.6 -35.64 
yOO -1 462.6 300.3 311.7 619.7 141.0 -36.28 
20Q- 468.3 304.5 318.5 630.7 141.7 -37.24 
2003 474.3 309.0 325.1 641.9 142.6 -38.46 
2004 480.4 313.8 331.8 653.3 143.5 -39,89 
2005 486.6 318.6 338.5 664.8 144.5 -41.44 
Year Mt DEFt GEXt GTK GOK C, N R, 
1998 286.1 61.83 208.9 147.1 105.0 42" 05 
1999 296.0 62.43 
- 
213.1 
- - 
150.7 
- 
1072 43,45 
-ý-0-00 305.9 -6-23 9 ý17 3 
4 
2 155.0 110.2 44.80 
2001 315.9 62.29 221.7 
-- 
159.4 113.2 46.23 
2002 326.1 62.09 ý26.1 164.0 116.3 47.76 
2003 336.3 -&-1.78 -T30-7 168.9 119.5 49.40 
2004 346.6 _6 1.3 -7 -- 235.3 173.9 122.8 51.15 
2005 356.9 -ý-O- -88 2400 179.1 126.1 5297 
Year PC IINI PGDPNj Pt 
1998 1,846 2.059 1.254 1 17-1 1.594 2.838 
1999 1 823 1.083 1.268 1 101 1 478 1 594 
2000 1.807 1.006 1.281 1.208 1.411) 1.478 
2001 1.795 1.070 1.294 1 226 1.470 1.411) 
2002 -1 1.166 
- 
309 1.245 1.542 1.470 
2003 - 1 78, 5 --1 . 
-25 1 326 1.265 1.601) 1.542 
2004 --j783 . 
320 1.344 1.286 1.656 1.609 
2005 1 784 1.356 1 -362 
1.308 1.684 1.656 
Note: See the notes in Table 7.1 
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Forecasting results for (moderate) scenario IS-ig 
Year RDIt RGDPNt RGDPOt RGDPt RINIT, 
BP, 
1998 450.0 290.3 2923 5904 140 5 -35.71 
1999 470.7 297.4 298.3 603.4 
- 
153, Q 7.45 
2000 488.0 3082 ---- --- 3049 8 
--620 
- - 
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4205 
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1999 297.4 26.38 213.1 186, . 
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-7 - -49 
4828 
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2001 321.2 20.32 221.7 
2)144 
088 
. 
8 B3 55 02 
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17.32 226.1 2 
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4 
---- 158 0 
- 
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- 
230.7 
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74 1 594 938 2 
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()0 
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2039 
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1.461 
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Forecasting results for (optimistic) scenario C3g 
Year RDIt RGDPN t RGDPOI RGDP, RI MTj BP, 
1998 450.0 290.3 292.3 5904 140 5 -35ý71 
1999 470.7 297.4 298.3 603 4 153, 7.45 
2000 
- - 
489.4 308.5 304.9 621.2 160.5 4,34 
yOO 1 
- 
506.1 318.0 311,7 637.4 166.9 1.63 
20 02 
- - 
522.1 327.1 318.5 653.3 173.0 -0.69 
YO 03 537.5 336.1 325.1 669.0 178.8 -2.59 
2004 552.3 344.9 331.8 684.4 184.3 -4.09 
2005 566.6 353.5 338.5 699.7 189.6 -5.19 
Year 
1998 
Mt 
286.1 
DEFt 
61.83 
GEXt 
208.9 
GTR, 
147.1 
GOR, 
- 1050 
GNR, 
42.05 
1999 297.4 26.38 213.1 1867 141 9 44.92 
2000 309.8 20.33 217.3 197.0 148.6 48.39 
2001 321.6 13.81 221.7 207.9 155.8 52.10 
2002 332.9 6.96 226.1 219.2 163ý3 55 88 
2003 343.7 -0.21 230.7 230.9 171.2 59.70 
2004 354.2 -7.69 235.3 243.0 179.4 03 53 
2005 364.2 -15.44 240.0 25ý-4 1880 6737 
Year 
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vt 
1 940 
PC PNt 
2.059 
PGDPN, 
1 ý254 
P, 
1 174 
1), 
1.594 2.839 
1999 1.896 1.805 1 277 1 198 2 038 1 594 
2000 1.944 2.680 1 ý312 
1 231 2.711 2.038 
2001 1.992 2.765 1.348 1.265 2.774 2.711 
2002 2.038 2.633 1.384 1.300 2.065 2.774 
2003 2.085 2.495 1419 1.333 2.554 2.665 
2004 2.131 1.380 1,453 1.366 2.458 2.554 
2005 177 2.267 1.487 1 399 2.368 2.458 
Note: Sec the notes inTable 7.1 
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Accordingly, restricting the rate of growth of the government expenditure to 2 
percent per year under the pessimistic scenario Mg worsens the government deficit; 
for example, the government deficit declines from SR 61.83 billion in 1998 to SR 
45.98 billion in 2005 under scenario A3, while it slightly declines from SR 61.83 
billion in 1998 to only SR 60.88 billion in 2005 under scenario Mg (see Tables 7.8 
and 7.17). With the government oil revenue remaining the same under both scenarios 
A3 and Mg, the increase in the government expenditure under scenario Mg eases 
public expectations about the liquidity constraint (see equation I in Table 5.5). 
Accordingly, the velocity of money falls at a faster average rate of 0.48 percent under 
scenario Mg (compared to 0.03 percent under scenario A3) per year from 1.846 in 
1998 to 1.784 in the year 2005. This faster rate of fall in the velocity of money further 
frustrates the effects of the increase in the money supply on the absorptive capacity. 
As a result, under scenario A3g: 
the real absorptive capacity grows for 1999-2005 but at a slower average rate 
of 1.16 percent (compared to 1.37 percent under scenario A3) per year from SR 
450.0 billion in 1998 to SR 486.6 billion in 2005, and 
the average general price inflation rate for 1999-2005 falls to 1.551 percent 
(compared to 1.660 percent under scenario A3). 
The slower growth in the real absorptive capacity combined with higher 
relative import prices, in turn, results in the real imports growing under scenario Mg 
at a slower average rate of 0.41 percent (compared to 0.68 percent under scenario A3) 
per year from SR 140.5 billion in 1998 to SR 144.5 billion in 2005. 
Similarly, due to the slower growth in the aggregate demand for goods and 
services or the real absorptive capacity under scenario Mg, the domestic production 
or the non-oil GDP for 1999-2005 grows at a slower average rate of 1.39 percent 
(compared to 1.58 percent under scenario A3) per year from "5R 290.3 billion in 1998 
to SR 318.6 billion in 2005 (see Tables 7.17 and 7.8). 
With respect to the moderate and optimistic scenarios, as implied above, 
restricting the rate of growth of the government expenditure to 2 percent per year 
improves the government deficit under scenario B3g and C3g. For example, the 
government deficit declines from SR 61.83 billion in 1998 to SR 9.03 billion in 2005 
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under scenario B3g, while it increases from SR 61.83 billion in 1998 to SR 73.16 
billion in 2005 under scenario B3 (see Tables 7.18 and 7.9); similarly, the government 
deficit declines from SR 61.83 billion in 1998 to a surplus of SR 15.44 billion in 2005 
under scenario C3g, while it increases from SR 61.83 billion in 1998 to SR 77.76 
billion in 2005 under scenario C3 (see Tables 7.19 and 7.10). 
Improvement in the government deficit by committing to a slower rate of 
increase in the government expenditure under scenarios B3g and Og worsens public 
expectations about the liquidity constraint. Accordingly, the velocity of money for 
1999-2005 increases: 
at an average rate of 1.86 percent under scenario B3g (compared to 0.51 
percent under scenario B3) per year from 1.846 in 1998 to 2.085 in the year 
2005, and 
at an average rate of 2.56 percent under scenario Mg (compared to 0.84 
percent under scenario C3) per year from 1.846 in 1998 to 2.177 in the year 
2005. 
The faster rate of increase in the velocity of money, however, reinforces the 
effect of the increase in the money supply on the absorptive capacity under both 
scenarios B3g and C3g. For example, under scenario 133g, the real absorptive capacity 
grows for 1999-2005 at a faster average rate of 3.07 (compared to 2.48 percent under 
scenario B3) per year from SR 450.0 billion in 1998 to S-R 546.5 billion in 2005, and 
the average general price inflation rate for 1999-2005 increases to 2.319 pcrccnt 
(compared to 2.049 percent under scenario 133) (see Tables 7.18 and 7.9). Similarly, 
under scenario C3g, the real absorptive capacity grows for 1999-2005 at a faster 
average rate of 3.70 percent (compared to 2.96 percent under scenario C3) per year 
from SR 450.0 billion in 1998 to SR 566.6 billion in 2005, and the average gcneral 
price inflation rate for 1999-2005 increases to 2.510 percent (comparcd to 2.186 
percent under scenario C3) (see Tables 7.19 and 7.10). 
The faster growth in the real absorptive capacity combincd with slightly lowcr 
relative import prices, in turn, results in a fastcr rate of growth in the rcal imports 
under both scenarios 133g and C3g. For example, the real imports grows under 
scenario B3g at a higher average rate of 3.74 percent (compared to 2.91 percent undcr 
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scenario B3) per year from SR 140.5 billion in 1998 to SR 177.4 billion in 2005 (see 
Tables 7.18 and 7.9); under scenario C3g, the real imports grows at a higher average 
rate of 4.99 percent (compared to 3.91 percent under scenario C3) per year from SR 
140.5 billion in 1998 to SR 189.6 billion in 2005 (see Tables 7.19 and 7.10). 
Due to the higher rate of growth in the aggregate demand for goods and 
services or the real absorptive capacity, the domestic production or the non-oil GDP 
for 1999-2005 also grows at a faster rate under both scenario 133g and C3g. For 
example, under scenario B3g, the real non-oil GDP grows at a higher average rate of 
2.72 percent (compared to 2.22 percent under scenario 133) per year from SR 290.3 
billion in 1998 to SR 345.7 billion in 2005 (see Tables 7.18 and 7.9); under scenario 
C3g, the non-oil GDP for 1999-2005 grows at a higher average rate of 3.11 percent 
(compared to 2.48 percent under scenario C3) per year from SR 290.3 billion in 1998 
to SR 353.5 billion in 2005 (see Tables 7.19 and 7.10). 
In short, under the pessimistic scenario A3, the growth rate of the government 
expenditure for 1999-2005 is below 2 percent per year. Therefore restricting the 
government expenditure to grow at 2 percent per year worsens the government deficit 
under scenario Mg. This higher rate of growth in the government expenditure, 
however, eases public expectations about the liquidity constraint, and, therefore, 
lowers the velocity of money for 1999-2005. Accordingly, under the pessimistic 
scenario, the higher government expenditure for 1999-2005: 
(i) slows down the growth in the real absorptive capacity, 
(ii) slows down the growth in real imports which, in turn, improves the balance of 
payments, 
(iii) slows down the growth in the non-oil GDP, and 
(iv) slightly reduces the rate of inflation. 
Again, based on our analysis, the higher government expenditure under the 
pessimistic scenario Mg results in a partial crowding-out as it affects the behaviour of 
the public toward demanding for money. 
Under the moderate and optimistic scenarios (B3 and C3, respectively), the 
goverment expenditure grows at substantially higher than 2 percent per year. 
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Therefore, restricting the government expenditure to grow at 2 percent per year 
improves the government deficit under scenarios B3g and C3g. This slower growth in 
the government expenditure worsens public expectations about the liquidity constraint, 
and, therefore, increases the velocity of money for 1999-2005. Accordingly, under the 
moderate and optimistic scenarios, the slower growth in the government expenditures 
as it affects the behaviour of the public toward demanding for money for 1999-2005: 
(i) increases the growth in the real absorptive capacity, 
(ii) increases the growth in the real imports which, in turn, worsens the balance of 
payments, 
(iii) increases the growth in the non-oil GDP, and 
(iv) slightly increases the rate of inflation. 
7.8 Policy recommendations based on the scenario analysis 
Our examination of the Saudi economy in Chapter One of this study, especially 
for the period after 1970, indicated that the rush toward development tied tile level of 
government development expenditures too closely to the government oil revenue, and, 
therefore, to the unfavourable fluctuations in the world market for crude oil. Tanzi 
(1990) argues that such expenditures, instead, should have been related to the average 
or trend level of current or expected revenues over time. That is, "this relationship 
implies that the country should run a budgetary surplus in good years and a deficit in 
periods when exports are lagging behind their trend level, or when other negative 
factors predominate". 5 Accordingly, a fiscal policy that relates government 
development expenditures to the trend level of expected revenues avoids unfavourablc 
fluctuations outside the control of the policy-makers and are expected to promote 
economic stability and growth. Tanzi's argument, therefore, calls for the 
establishment of "emergency reserve funds". In other words, unexpected increases in 
oil revenue due to higher than expected oil prices (or oil production) will be set aside 
in the form of "emergency reserve funds" and used when there is an unexpected 
decline in oil revenue due to lower than expected oil prices (or oil production). Tllis 
5 See Tanzi (1990, p. 26). 
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allows stable and steady growth in government expenditure regardless of the 
fluctuations in the world oil market. 
Following the sharp decline in Saudi oil production in 1982 and later the sharp 
drop in oil prices in 1986,6 the Saudi Arabian economy has been experiencing a 
persistent budgetary deficit. Based on the results of the forecasting scenarios A I, A2, 
A3, B I, B2, B3 and C I, C2, C3 examined in Sections 7.2-7.4 of this chapter, with the 
government expenditure being tied too closely to the government oil revenue, this 
trend is likely to continue well into the year 2005. The absence of a budgetary surplus, 
anytime soon therefore, rules out the establishment of "emergency reserve funds", in 
the sense advanced by Tanzi (1990). It is for this reason that we have introduced the 
forecasting scenarios Alg, A2g, Mg, Blg, 132g, 133g and Clg, C2g, C3g in Sections 
7.5-7.7 of this chapter. In response to the close tie between the government 
expenditure and oil revenue, all these scenarios (whether pessimistic, moderate, or 
optimistic), restrict the growth of the government expenditure to 2 percent per year. 
Under the pessimistic scenarios when the price of oil is low restricting the 
growth of government expenditure to 2 percent per year results in tile following 
disadvantages and advantages. 
Disadvantages: 
(1) higher goverment deficit, 
(2) slower growth in real absorptive capacity or aggregate demand for goods and 
services, 
(3) slower growth in non-oil production or real non-oil GDP. 
Advantages: 
(1) slightly lower inflation, and 
(2) slower growth in real imports, and, therefore, improved balance of payments. 
See Saudi Arabian Monetary Agency (SAMA) Annual Report (1998, pp. 157,313). 
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Under the moderate and optimistic scenarios, when the price of oil is relatively 
higher, restricting the growth of government expenditure to 2 percent per year results 
in the following advantages and disadvantages. 
Advantages: 
(1) lower goverment deficit, 
(2) higher growth in real absorptive capacity or aggregate demand for goods and 
services, 
(3) higher growth in non-oil production or real non-oil GDP. 
Disadvantages: 
(1) slightly higher inflation, and 
(2) higher growth in real imports, and, therefore, higher balance of payments deficit. 
As seen, under the pessimistic scenarios, the disadvantages of restricting the 
government expenditure to 2 percent per year for 1999-2005 dominate the advantages. 
Accordingly, we may then recommend intervention by allowing zero growth in the 
government expenditure for 1999-2005 under scenario Al, and only I percent rate of 
growth per year under scenarios A2 and A3. Note that in the absence of intervention, 
the government expenditure for 1999-2005 actually declines by an average rate of 0.75 
percent per year under the pessimistic scenario AI (see Table 7.2) but increases by an 
average rate of 1.19 percent per year under the pessimistic scenarios A2 and A3 (see 
Tables 7.5 and 7.8). 
Under the moderate and optimistic scenarios, the advantages of restricting the 
government expenditure to 2 percent per year for 1999-2005 dominate the 
disadvantages. Accordingly, we may then recommend intervention by restricting the 
goverrunent expenditure growth by 2 percent per year for 1999-2005. Note that in the 
absence of intervention, the goverrunent expenditure for 1999-2005 would increase: 
(i) by an avcragc ratc of 3.69 pcrccnt pcr ycar undcr the modcrate sccnario BI 
(see Table 7.3), and 
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(ii) by an average rate of 6.27 percent per year under the moderate scenarios D2 
and B3 (see Tables 7.6 and 7.9). 
Furthermore, in the absence of intervention, the government expenditure for 
1999-2005 would increase: 
(i) by an average rate of 5.38 percent per year under the optimistic scenario CI 
(see Table 7.4), and 
by an average rate of 8.20 percent per year under the optimistic scenarios C2 
and C3 (see Tables 7.7 and 7.10). 
Tberefore, our policy recommendations under the pessimistic, modcratc, or 
optimistic scenarios call for a smaller government and seek to reduce government 
involvement in the development process by placing a greater reliance on the private 
sector. This necessitates a comprehensive privatisation program which, in part, 
encourages private funds for investment in public sector development plans. 
Accordingly, our policy recommendations are well in line with the sixth development 
plan which calls for both the private and public sectors to finance the necessary 
investment. Over the duration of the plan, the total investment requirement is 
estimated to be SR 472 billion. As indicated by Presley (1996b), the sixth 
development plan expects that SR 213 billion of the total investment requirement 
(nearly 45 percent) will come from the private sector. 7 Most of the public sector 
investment financing, however, is allocated for petrochemicals, pctrolcum rcrining, 
and electricity and water, with little contribution in construction, trade, restaurants and 
hotels, and financial services. The plan expects private sector involvement in 
financing most of the investment requirement for the latter sectors. 
Furthennore, in an effort to successfully restrain the growth of the government 
sector, our policy recommendations emphasise: 
(i) such factors as efficicncy and cost cffcctivcncss in govcmmcnt spcnding, and 
7 See Presley (1996b, pp. 13 and 15). Also see Kingdom of Saudi Arabia, Sixth Development Plan 
1995-2000, (1995), p. 129. 
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the need for a redistribution of government spending by increasing government 
capital expenditure while significantly reducing government consumption 
expenditure. 
Moreover, based on the findings of our scenario analysis in this chapter, the 
real imports is almost as equally responsive as the real non-oil GDP to an increase in 
the real absorptive capacity. As an example, in comparing the moderate scenario B2g 
v4th B2, the increase in the real aggregate demand for consumption and investment 
goods and services (or the real absorptive capacity) by 5R 61.1 billion for 1999-2005 
is met by SR 28.8 billion increase in the real imports and by SR 32.3 billion increase in 
the real non-oil production or GDP (see Tables 7.15 and 7.6). With the level of 
exports unchanged, this substantial increase in the real imports, consequently, worsens 
the balance of payments. 
Improving this situation requires a strong non-oil production sector, being able 
to respond more strongly to satisfy higher demand for, at least, consumption goods 
and services. This, in line with the sixth development plan, suggests economic 
policies aimed at improving business conditions in the private sector. 
More specifically, the sixth development plan's private sector policy 
emphasises privatisation and the encouragement of small-scale enterprises as well as 
Saudi-isation. Privatisation aims at enhancing the role of the private sector in the 
Saudi economy, and Saudi-isation aims at encouraging the development and utilisation 
of Saudi human resources. As indicated by Presley (1996b), over 90 percent of 
businesses in Saudi Arabia employ less than 20 people. These businesses have limited 
access to finance, they do not gain exemption from customs or taxes, and they cannot 
obtain land and fuel at the nominal prices available to larger companies with industrial 
licenses. In addition, these businesses suffer from relatively low managerial and 
production efficiency. In order to enhance business conditions for small businesses, 
the Saudi Credit Bank is targeted to make SR 1.5 billion loans towards improving 
small business's access to finance. The government's incentives to industry arc also 
extended to benefit small businesses. To incrcasc managerial and production 
efficiency, specialised training programs for small businesses are expected to be 
offered by Chambers of Commerce. The plan also calls for more efforts by the 
government toward identifying profitable small-scale investment opportunities. 
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In addition, foreign employment is to be limited to only skilled and semi- 
skilled labour. Accordingly, Saudi-isation is emphasised by both incentives as well as 
mandatory measures. For example, incentives include financial and other supports for 
the private sector achieving Saudi-isation targets within companies. Mandatory 
measures, however, include not only ceilings on the employment of non-Saudis but 
8 
also minimum targets of Saudi employment. 
Finally, in the pursuit of a strong non-oil production sector, economic policies 
should aim at discouraging the imports of consumption goods and services and instead 
encourage the imports of technology and up-to-date means of production and know- 
how. Such a redistribution of real imports between consumer and capital goods and 
service with the aim of reducing the total real imports will ultimately lead to 
improving the balance of payments. 
$See Presley (I 996b, pp. 17-18). 
Chapter 8: Summarv and conclusions 
Chapter 8. 
Summary and conclusions 
271 
A great deal of discussion in the introductory chapter of this study concentrates 
on a general economic background of Saudi Arabia before and after 1970. As 
discussed, following the introduction of formal development plans in 1970 and the 
unexpected fourfold increase in oil prices in 1973, Saudi Arabia started massive 
investment in industrial infrastructure, and at the same time, directed a substantial 
portion of her huge development outlays toward the creation of heavy industry. 
Despite the fact that the decline in the oil revenue in the 1980s has undermined this 
strategy, our analysis still points to a structural change in the working of the Saudi 
economy before and after 1970. As a result, the purpose of this study has been to 
develop a structural model which will help us understand the working of the Saudi 
economy after 1970. The aim is to provide policy recommendations for economic 
stabilisation and growth in light of the foreign sector disturbances. 
Based on the aggregate demand and aggregate supply approach, we have 
worked in this study toward building a structural macrocconometric model which 
provides us with a clear link between the monetary, foreign, government, and oil and 
non-oil production sectors of the Saudi economy. Accordingly, Chapters 2 and 3 
concentrates on the formulation of the aggregate demand model, and Chapter 4 
concentrates on the formulation of the aggregate supply model. 
More specifically, the aggregate demand model in the Saudi economy spccifies 
the relationship between the sum of private and public demand for consumption and 
investment goods and services or the real absorptive capacity (RDII) and the general 
price level (Pj) measured by the implicit price deflator for the absorptive capacity. 
The macroeconomic textbook approach in formulating the aggregate demand model is 
to combine the IS curve from the real sector and the LM curve from the monetary 
sector. This approach is appropriate when the interest rate is simultaneously 
determined with the aggregate demand (or real income). Friedman's or the monetary 
approach assume that the interest rate is basically predetermined, and, therefore, 
formulates the aggregate demand model based on the LM curve derived from the 
monetary sector alone. Having shown that the interest rate plays an insignificant role 
in affecting the behaviour of money demand or money velocity, this study makes use 
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of Friedman's approach to formulate the aggregate demand model of the Saudi 
economy based on the intersection of the demand for money (or velocity) function and 
the money supply function. 
Economic theory suggests that the behaviour of the demand for real money 
balances is affected by the level of transactions, interest rate, and inflationary 
expectations, as well as the expected degree of credit restraint in the case of 
developing economies (Wong, 1977). Our empirical examination of the Saudi 
demand for money function assigns an important role for the level of transactions 
measured by the real absorptive capacity or the income available to the domestic 
economy. Another important variable explaining the behaviour of the Saudi demand 
for money is the expected degree of credit restraint. More specifically, in line with 
Wong (1977), Looney (1982, p. 261), in the case of the Saudi economy, argues that 
"when credit is tightened, individual's conserve on their money balances, whereas in 
periods of easy credit, they may keep excess balances (because of their low 
opportunity costs)". Following a slightly different argument, Presley and Westaway 
(1988) include a similar measure called instead the "excess liquidity" variable. Their 
empirical results, in line with Looney (1982), assign a significant role to this variable 
in the demand function for money in the Saudi economy. Our empirical analysis 
indicates that the expected degree of credit restraint defined as the ratio of government 
oil revenue in period t and goverruncrit expenditure in period 1-1 is highly correlated 
with the demand for money. Theoretically, we may argue that, since government 
expenditure is the largest source of liquidity in the private sector, then the expected 
degree of credit restraint depends on how this expenditure is expected to be financed. 
For example, one may expect a lower degree of credit restraint if the government oil 
revenue is not sufficient enough to keep up with the expenditure to, at least, the level 
experienced in the previous period. This means that the government is expected to 
borrow from the banking system to finance its expenditures. With tile banking system 
extending loans to the government, the supply of money or liquidity will cxpand, and 
therefore, a lower degree of credit restraint will be expected. On tile other hand, if the 
government oil revenue is more than sufficient, economic agents expect no need for 
the government to borrow from the banking system. In fact, they expect the excess of 
government revenue to be added to the government deposit in the banking system, 
which, therefore, lowers the claims of the banking system on the govcmmcnt. This, 
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consequently, contracts the money supply and liquidity, and, therefore, a higher degree 
of credit restraint urill be expected. 
The opportunity cost variables in the demand function for money examined are 
the market interest rate (approximated by the rate offered by commercial banks on 
time and saving deposits) and inflationary expectations (measured by the previous 
year's rate of general price inflation). Our empirical analysis indicates that neither the 
interest rate nor inflationary expectations explain the behaviour of the Saudi demand 
for money. Our examination also suggests that the actual demand for money does not 
adjust to the desired demand for money in the immediate period. Accordingly, we 
have formulated the demand for money function within a partial adjustment process to 
allow the actual demand for money to adjust to the desired demand for money over 
time. Further examination reveals that the demand for money function can be 
respecilied in the form of the velocity function within a partial adjustment process. 
Our examination of the balance sheet of the Saudi banking system indicates 
that the changes in the money supply, AAL may be explained by three major factors. 
The fast factor is the balance of payments BPt, as it affects the changes in the net 
foreign assets in the banking system. Given that the balance of payments consists of 
the current account and the capital account, other things equal, an increase in exports 
relative to imports, for example, translates itself into higher foreign assets in the 
banking system, and, therefore, a higher supply of money in the economy. Similarly, 
other things equal, capital inflows (outflows) increase (decrease) the foreign assets in 
the banking system, which results in a higher (lower) level of money supply. 
The second factor is changes in the banking system's claim on the government, 
which is largely determined by the difference between the government expenditure, 
GEXI, and the government total revenue, GTRj. For example, when the expenditure 
dominates the total revenue, GEXt > GTRt, the government starts financing its deficit 
by using up its deposits in the banking system or by borrowing from the banking 
system in case the government deficit is larger than its deposits. In such situations, the 
banking systerns claim on the government will increase, and, therefore, the money 
supply will expand and make the economy more liquid. On the other hand, when the 
expenditure is dominated by the total revenue, GEXt < GTR(, the govcrnment starts 
adding the surplus to its deposits in the banking system. In this situation, the banking 
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system's cUms on the government %ill reduce, and, therefore, the money supply vAll 
contract. 
Tbc third factor affecting the change in money supply is the change in nominal 
non-oil GDP, ANGDPNt, as it directly affects the change in the banking system's 
claim on the private sector. For example, higher non-oil GDP encourages higher 
demand for credit from the banking system. This, in turn, increases the banking 
systenfs claims on the private sector and, therefore, the supply of money in the 
economy. 
Our empirical examination of the money supply function reveals that 92.0 
percent of the total sample variations of the change in money supply is explained by 
the balance of payments (BPt), the difference between the government expenditure 
and total revenue (GEXrGTI; 4), the change in the nominal non-oil GDP (ANGDPNt). 
In addition, all these explanatory variables have the theoretically correct coefficient 
estimates. The conclusion that follows is that the money supply in the Saudi economy 
is endogenous to both external and internal forces. External forces include exports, 
imports, and capital inflows, or, in general, the balance of payments. Internal forces 
include the government total revenue and expenditure as well as the nominal non-oil 
GDP. Because of its sheer size, the government expenditure becomes the principal 
source of change in the supply of money. Tbis, in turn, indicates that monetary and 
fiscal policies in Saudi Arabia are identical. 
In general, formal studies of the money supply process examine the role of 
three conventional monetary policy tools in controlling the level of liquidity in the 
economy. Tbesc tools include the discount rate, Open Markpt Operation, and the 
required reserve ratio. Since, according to Islamic law, SAMA is prohibited from 
paying or receiving interest, the discount rate, as a monetary policy tool, is not 
available to SAMA in controlling the supply of money in Saudi Arabia. Given that 
bond market trading in Saudi Arabia is still in the early stages of development, the 
Open Market Operation cannot yet be considered as an effective monetary policy tool 
for SAMA to control liquidity. The Open Market Operation through selling and 
buying foreign exchange to control the liquidity is also ruled out, since it compromises 
the stable exchange rate policy pursued by SAMA. In fact, speculation in the Riyal is 
discouraged by SAMA, through, for example, the revaluation of the Riyal when a 
devaluation is expected by the market. With the elimination of both the discount rate 
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and Open Market Operation policies, SAMA is left with the required reserve ratio as 
the only conventional monetary policy tool in controlling the money supply and 
liquidity in the Saudi economy. As discussed above, the reserve required ratio, as a 
monetary policy tool, affects the amount of money that commercial banks can create 
given the monetary base. Prior to 1987, the actual reserve ratio in Saudi Arabia was 
determined by commercial banking practices rather than by some minimum required 
reserve ratio set by SAMA. More specifically, the reserve ratio actually kept by the 
commercial banks were far above the minimum reserve ratio set by SAMA. This 
indicates that the reserve requirement ratio as a conventional monetary policy tool 
available to SAMA was in fact ineffective in controlling the supply of money in Saudi 
Arabia. Since 1987, as indicated by Professor Presley, there has been a change in the 
behaviour of the commercial banks towards holding excess reserves. Accordingly, 
this change in behaviour may affect the effectiveness of this policy tool. However, as 
argued by Banafe (1993), the reserve requirement policy tool is difficult to fine tune. 
It is, perhaps, for this reason that SAMA has utilised this tool only a few times in the 
last twenty-five years, the latest being in 1980. Another reason, as argued by Banafe 
(1993), may be that the role of the monetary policy, for example, through the required 
reserve ratio, is restricted because the government expenditure is the major 
determinant of liquidity. More specifically, since the Saudi government spends a 
.0 
significant portion of its revenue in the domestic economy, the control of the money 
supply and liquidity in the Saudi economy may be achieved through fiscal policy 
practices which aim to control the government expenditure. This, again, implies that 
monetary and fiscal policies in Saudi Arabia are identical. 
The model of the Saudi Arabian monetary sector, developed in Chapter 2, 
cannot by itself determine the aggregate demand curve. This is because the supply of 
money is endogenously influenced by such macroeconomic variables as the balance of 
payments and government total revenue and expenditure. To complete the 
formulation and estimation of the aggregate demand model, we further examine the 
behaviour of the foreign and government sectors of the Saudi economy in Chapter 3. 
The fannulation of the foreign sector concentrates on the deten-nination of the 
balance of payments, BPt, which is defined as the sum of the trade balance, (REXTt * 
PEXTt) - (RIMTt * PIMt), and the net capital inflow plus the net of all other factors 
in the balance of payments, CAPFt. The real exports, REXTI, which largely include 
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crude oil and oil refinery products, is exogenously determined by the government 
through negotiations with other OPEC members and the world's demand for crude oil. 
The price index for exports, PEXTt, and the price index for imports, PIMt, are also 
both determined by the world market forces, and, therefore, are treated as exogenous 
to the Saudi economy. It is further argued that CAPFt is determined by such factors 
as the world and regional political situations, and, therefore, is treated as exogenous. 
The balance of payments, however, is not totally exogenous to the domestic 
economy, since the real imports, RIMTt, is endogenously determined. More 
specifically, based on the theory of demand, the level of economic activity is a major 
determinant of the desired demand for imported goods and services. For example, 
during a boom, higher economic activity encourages not only higher demand for 
imports of consumer goods and services but also higher imports of investment 
(capital) goods and raw materials. The converse is also true. 
In the case of the Saudi economy, as far as the import of consumer goods and 
services are concerned, the economic activity may be measured by the real absorptive 
capacity or the real income available to the domestic economy; that is RD11. With 
respect to the import of investment (capital) goods and raw materials, the real non-oil 
GDP, RGDPNt, may be the relevant variable to measure economic activity. 
Accordingly, it is desirable to formulate and estimate two demand functions for 
imports: one for consumer goods and services and the other for investment (capital) 
goods and raw materials. However, while the data on the total real imports are 
available, its division between the real imports of consumer goods and services and 
the real imports of capital goods and raw materials is not available for the whole 
sample period under examination. Accordingly, we are forced to have only one 
demand function for the real total imports. 
A difficulty in having one aggregate demand function for imports, as implied 
above, is how to measure the economic activity. Our empirical analysis favours the 
real income available to the domestic economy rather than the real non-oil GDP as the 
relevant measure of economic activity in the demand function for imports. Another 
important determinant of the real imports is shown to be the real government oil 
revenue. This is not surprising, since the ability of the economy to import either 
consumer goods or capital goods and raw materials depends largely on tile revenue 
received from oil exports. Our empirical analysis also suggests tile importance of the 
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relative import prices in explaining the behaviour of the demand for real imports. For 
example, higher (lower) import prices relative to domestic prices encourage 
(discourage) import substitution. In the case of Saudi Arabia, this argument seems 
appropriate as the government follows the policy of diversification to reduce the 
country's dependence on imported goods and services. 
In modelling the government sector of the Saudi economy, our examination in 
Chapter 3 includes the formulation and estimation of the function for government oil 
and non-oil revenue as well as the function for government expenditure. Government 
oil revenue consists of oil royalties from the operating companies, income tax 
collected from these companies, tapline fees, etc. in formulating the function for 
government oil revenue, the quantity and price of oil exports are considered as the two 
major explanatory variables. Given that the real exports largely include crude oil and 
oil-related exports, for simplicity the quantity and price of oil exports are 
approximated, respectively, by the real exports, REXTt, and the price deflator index 
for exports, PEXTt. Our empirical analysis, however, suggests a dynamic 
specification for the government oil revenue function, where the effect of the real 
exports on government oil revenue is distributed over the immediate period and the 
following first period. 
Government non-oil revenue consists of the compulsory right to be taken from 
the property in accordance with the Islamic law named "Zakat", and fees on services 
provided by government agencies. In general, government non-oil revenue has a 
direct relation with the income available to the domestic economy (or the absorptive 
capacity). Our empirical analysis, however, suggests a dynamic specification for the 
government non-oil revenue function, where the effect of income on government non- 
oil revenue is distributed over time based on a geometrically declining pattern. 
Accordingly, the short-run and long-run effects are found to be, respectively, 0.057 
and 0.099. This indicates that a SR 1.0 billion increase (decrease) in the real 
absorptive capacity increases (decreases) government non-oil revenue by SR 0.057 
billion in the immediate period (short-run) and by SR 0.099 billion in the long-run. 
In formulating the function for the government expenditure, we have utiliscd 
the government oil revenue as a relevant explanatory variable. This follows the 
conclusion reached based on our analysis of the Saudi economy after 1970 that the 
rush toward development and economic diversification tied the level of government 
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expenditure too closely to government revenue received from oil. Our empirical 
examination of this function further reveals a dynamic specification where the effect 
of goverment oil revenue on government expenditure is distributed over time based 
on a geometrically declining pattern. Accordingly, the short-run and long-run 
elasticities are found to be, respectively, 0.357 and 1.081. This indicates that a one 
percent increase (decrease) in government oil revenue increases (decreases) 
government expenditure by 0.357 percent in the immediate period (short-run) and by 
1.081 percent in the long-run. 
Combining the equations and identities forming the monetary foreign, and 
government sectors, the concluding section of Chapter 3 presents the aggregate 
demand model of the Saudi economy, as it specifies a relationship between the real 
absorptive capacity, RDIt, and the general prices, Pt. Accordingly, with REXTt, 
PEXTt, PIMt, and CAPFt being determined exogenously, the above aggregate 
demand model includes more endogenous variables than equations. Specifically, the 
model includes ten equations with thirteen endogenous variables: the velocity of 
money (Vt), money supply (Mt), real absorptive capacity (RDIt), balance of payments 
(BPt), real imports (RIMTt), government total revenue (GTRj), government oil 
revenue (GORI), government non-oil revenue (GNRt), government expenditure 
(GEXt), real total GDP (RGDPI), real non-oil GDP (RGDPN, ), general price level 
(Pt), and non-oil GDP price level (PGDPNt). The first ten endogenous variables are 
determined based on the specified equations and identities within the aggregate 
demand model. The last three endogenous variables, RGDPNt, PI, and PGDPNt, 
however, cannot be endogenously determined in the absence of the aggregate supply 
model. This, therefore, necessitates the formulation and estimation of the aggregate 
supply model in Chapter 4 of this study. 
The aggregate supply of the Saudi economy, defined by the real total GDP, 
consists of the oil and non-oil production measured, respectively, by the real oil GDP, 
RGDPOt, and the real non-oil GDP, RGDPNt: The distinction between oil and non- 
oil sectors is necessary because of the sharp difference in tile behaviour of oil from 
non-oil production. For example, the level of oil production in the Saudi economy is 
mainly determined by the international demand and supply conditions for crude oil. 
By contrast, however, the level of non-oil production is mainly determined within the 
domestic economy. 
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Following Looney (1982), it is argued that the level of oil production in the 
Saudi economy is directly related to the amount of crude oil and refinery products that 
the country is able to export. Accordingly, the function for real oil GDP, RGDPO(, 
includes the real exports, REXTt, as the only explanatory variable. As already 
discussed, the real exports largely include the exports of crude oil and refinery 
products exogenously determined by the government through negotiations with other 
OPEC countries based on the international demand and supply conditions for crude 
oil. It follows that the real oil GDP is essentially exogenously determined in our 
model. 
The non-oil supply function of the Saudi economy, in the spirit of the Phillip's 
0 curve (Phillips, 1958) approach, relates the non-oil GDP price inflation, PG D PNt, to 
the rate of deviations of the actual real non-oil GDP, RGDPN,, from the normal or 
long-run level of real non-oil GDP, RGDPN,, with the economic agents' price 
0C inflationary expectations, Pt , utilised as a shift variable. It is important to note that 
both the normal or long-run level of real non-oil GDP and the inflationary 
expectations variables are endogenously determined within the model. That is, the 
normal or long-run level of real non-oil GDP is determined by the previous years' 
actual levels of real non-oil GDP based on a geometrically declining pattern, and the 
economic agents' inflationary expectations in year t is set equal to the previous year's 
0 actual rate of inflation P,., , which is known at year t. Our empirical analysis indicates 
a theoretically consistent upward-sloping supply curve for the non-oil production 
sector. It also provides us with a significant and positive coefficient estimate on the 
inflationary expectations variable as theoretically expected. 
In addition to studying the behaviour of the oil and non-oil production sectors 
in Chapter 4, we have also specified the equilibrium condition of our 
macroeconometric model. Consistent with macroeconomic theory, it is the 
intersection of the aggregate demand curve and the aggregate supply curve that def 1 nes 
the equilibrium condition in our macroeconometric model of the Saudi economy. 'I'his 
intersection determines the levels of the aggregate demand and supply as well as 
prices. However, as indicated above, the aggregate demand specifies the relationship 
between the real absorptive capacity, RDIt, and the general prices, 111, while the 
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aggregate supply curve specifies basically the relationship between the real non-oil 
GDP and the non-oil GDP prices. The equilibrium condition, [RGDPNt + RGDPOt - 
RIM% = RGDPt = RDIt + (REXTt - RIMTt)], specifies a relationship between the 
real absorptive capacity and the real non-oil GDP. However, in order to complete our 
macroeconometric model, we still need to specify a relationship between the general 
price level and the non-oil GDP price level. This is done based on the formulation of 
the function for the general price level. More specifically, the demand for 
consumption and investment goods and services (or the real absorptive capacity) is 
satisfied by domestically produced goods and services (measured by the real non-oil 
GDP) and imported goods and services (measured by the real imports). '17his indicates 
that the general price level (measured by the price deflator of the absorptive capacity) 
is influenced by both the price of non-oil GDP and the import prices. In fact, our 
empirical analysis indicates that the general price level is a weighted average of the 
non-oil GDP price level and the import prices. For example, based on the estimation 
of function for the general price level, the contribution of the non-oil GDP price level 
to the general price level is 75.7 percent. On the other hand, however, the contribution 
of the import price level to the general price level, however, equals 25.2 percent. It is 
argued that, given the openness and the dependence of the Saudi economy on imported 
goods and services in satisfying the private and public sectors' demand for both 
consumption and investment goods, this relatively large contribution of the import 
prices seems reasonable. 
The concluding section of Chapter 4 presents the aggregate supply model of 
the Saudi economy, which specifies a relationship between the real non-oil GDP, 
RGDPNt, and the non-oil GDP prices, PGDPN,. Accordingly, with the real exports 
(REXTt), import prices (PIMt), and real import duties (RINIDj) being exogenously 
determined our aggregate supply model includes more endogenous variables than 
equations. Specifically, the model includes eight equations with nine endogenous 
variables. The endogenous variables are the non-oil GDP price inflation (I'G 
5 PNt), 
non-oil GDP price level (PGDPNt), the normal or long-run level of real non-oil GDP 
0e0 (RGDP N, ), expected rate of inflation (Pt ), actual rate of inflation (P, ), real oil GDP 
(RGDPOt), real non-oil GDP (RGDPNt), general price level (Pt) and real total GDP 
(RGDPt). The first eight endogenous variables are determined based on the specified 
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equations within the aggregate supply model. The last endogenous variable, RGDPI, 
however, cannot be endogenously determined in the absence of the aggregate demand 
model. Therefore, the aggregate demand and supply models are combined in Chapter 
5 to give us the complete macroeconometric model of the Saudi economy. 
Based on the aggregate demand and aggregate supply methodology, the 
theoretical and internal consistency of the complete macroeconometric model is once 
again examined in Chapter 5. The complete model includes eighteen equations and 
eighteen endogenous variables with five exogenous variables. Nine of the eighteen 
equations are behavioural and the other nine are identities. Our analysis indicates that 
six of these eighteen equations fall in two non-simultaneous blocks and the other 
twelve equations fall in a simultaneous block. More importantly, however, four of the 
nine behavioural equations fall in the non-simultaneous block. Accordingly, it is 
argued that the OLS coefficient estimates of the equations are unbiased and consistent. 
The other five behavioural equations fall in the simultaneous block. Given that the 
OLS coefficient estimates of these behavioural equations contain a simultaneity bias, 
we have re-estimated them using the TSLS estimation technique to obtain consistent 
estimates. 
Our macroeconometric model with consistent coefficicrit estimates for the 
1971-1994 estimation period is reported in Table 5.5. The validity of this estimated 
model has been checked based on graphical and numerical measures applied to the 
dynamic historical simulation results. It is noted that the historical dynamic 
simulation of the model in Table 5.5 gives a simulated series for each endogenous 
variable for 1971-94. The evaluation of the model is then based on comparing the 
simulated series with the actual series for each cndogenous variable. According to the 
graphical measures, the simulated series of the cndogenous variables closely move 
together with their corresponding actual series, leading to the conclusion that the 
model is dynamically stable over the estimation sample period. Based on the 
numerical measures, it is shown that, for all endogenous variables, the mean error and 
mean absolute error are both small relative to the mean value of the actual series. The 
calculated coefficient correlation and Theil's inequality cocfficient also reveal that the 
simulated series are higher correlated with the actual series with no tendency of 
systematic over-simulation or under-simulation. The high quality of the historical 
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simulation is further supported based on the calculated bias, regression, and 
disturbance proportions for each endogenous variable. 
Accordingly, we have concluded that our macroeconometric model reasonably 
replicates the reality of the Saudi economy over the 1971-1994 estimation period. 
Assuming that the economy remains stable and follows a pattern similar to that in the 
past, our estimated macroeconometric model in Table 5.5 is utilised in Chapter 6 to 
derive and analyse the short-run and long-run (or cumulative) multiplier effects on the 
endogenous variables of- 
(i) a ten percent increase in the price of (oil) exports, 
(ii) a ten percent increase in the real (oil) exports, and 
(iii) a ten percent decline in the price of imports. 
The results of our multiplier analysis for a ten percent increase in the price of 
(oil) exports and a ten percent increase in the real (oil) exports are similar, and, 
therefore, lead to similar conclusions. That is, the effects of a one-time increase in 
either the price of (oil) exports or the real (oil) exports on the real absorptive capacity, 
non-oil GDP, and imports die off quickly over the periods. In contrast, however, the 
effect on the government expenditure does not die off as quickly. This is perhaps due 
to the long-term nature of the development projects that the government commits to, 
following a one-time increase in either the price of (oil) exports or the real (oil) 
exports. Initially, the increase in the government expenditure is dominated by tile 
government oil revenue, improving the government's position in terms of deficit. 
However, as soon as the increase in the government oil revenue disappears, then the 
persistent increase in the government expenditure contributes to higher government 
deficit. This, in turn, is partially responsible for the increase in the money supply 
dying off rather slowly over the periods. An important conclusion that may follow 
from these observations is that such fiscal and monetary variables as the government 
expenditure and the money supply have, at best, temporary (but not lasting) cffects on 
the real absorptive capacity and non-oil production. 
A similar conclusion can be derived based on the long-run multiplier analysis 
of an increase in either the price of (oil) exports or the real (oil) exports, as the 
cumulative effects on the real absorptive capacity, non-oil GDP, and imports, tend to 
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level off by the following third period despite the continuing increases in the 
government expenditure and the money supply. Another important conclusion, based 
on both the short-run and long-run multiplier results, is that the general price and the 
non-oil GDP price levels do not seem to be very sensitive to an increase in either the 
price of (oil) exports or the real (oil) exports. 
Based on the multiplier analysis of the price of imports, however, these price 
levels seem to be much more sensitive to a ten percent decline in the price of imports. 
In addition to this conclusion, a one-time decline in the price of imports reduces the 
relative price of imports, and, therefore, results in substantial increases in the real 
imports and the real absorptive capacity, but a decline in the non-oil GDP in the 
immediate period. In the absence of the decline in the price of imports in the 
following first period, the increase in the real imports disappears, and, therefore, the 
continuing increase in the real absorptive capacity is entirely met by the increase in the 
real non-oil GDP. Based on the cumulative effects of a decline in the price of imports, 
the real absorptive capacity increases at a faster rate than the real imports. This: 
(i) helps the decline in the real non-oil GDP be substantially lower in the 
following first and second period relative to that in the immediate period, and 
(ii) leads to an increase in the real non-oil GDP in the following third and fourth 
periods. 
As part of the scenario analysis in Chapter 7, after predicting the values of the 
endogenous variables for 1995-1998, the forecast values of the endogenous variables 
for 1999-2005 are obtained based on nine alternative scenarios which assume different 
behaviours for such exogenous variables as the price of (oil) exports, the real (oil) 
exports and the price of imports. 
The first three forecasting scenarios examined are Al, BI, Cl. All these 
scenarios assume that the real (oil) exports, the price of imports, the net capital inflow 
including the net of all other factors in the balance of payments, and the real import 
duties for 1999-2005 will remain the same at their respective 1998 level. 
The difference between these scenarios, however, relates to the different set of 
prices for (oil) exports. For example, under scenario Al, the price of (oil) exports for 
1999-2005 will continue to remain the same at its 1998 level. This scenario is referred 
I 
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to as the pessimistic scenario. Under scenario B 1, the price of (oil) exports for 1999- 
2005 will remain the same but at its 1997 level which is over 24 percent higher than 
the corresponding level under scenario Al. This scenario is referred to as the 
moderate scenario. Under scenario C 1, the price of (oil) exports for 1999 is at its 1997 
level but will increase for 2000-2005 at 2 percent per year. This scenario is referred to 
as the optimistic scenario. In comparing the forecasting results of scenarios Al, BI, 
and C I, our analysis indicates that the increase in the price of (oil) exports: 
worsens the government deficit but improves the balance of payments, 
increases the rate of growth in the money supply, 
increases slightly the rate of inflation, and 
(iv) encourages the absorptive capacity, the real imports, and the domestic 
production or the real non-oil GDP. 
The second three forecasting scenarios examined are A2, B2 and C2. Scenario 
A2, like scenario Al, represents the pessimistic scenario. Scenario B2, like scenario 
BI, represents the moderate scenario. Scenario C2, like scenario Cl, represents the 
optimistic scenario. The only difference, however, is that under scenarios A 1, BI and 
Cl, the real (oil) exports for 1999-2005 will remain the same at the 1998 level, while 
under scenario A2, B2 and C2, the real (oil) exports for 1999-2005 will increase by 2 
percent per year. In comparison with scenarios Al, 131, and Cl, our analysis indicates 
that the growth in the real (oil) exports under the corresponding scenarios A2, B2, and 
C2: 
(i) worsens the government deficit but improves the balance of payments, 
(ii) increases the rate of growth of the money supply, 
(iii) increases slightly the rate of inflation, and 
(iv) encourages the absorptive capacity, real imports, domestic production or real 
non-oil GDP and real oil GDP. 
The third three forecasting scenarios examined arc A3, B3, and C3. Scenario 
A3, like scenarios A2, represents the pessimistic scenario. Scenario B3, like scenario 
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B2, represents the moderate scenario. Scenario C3, like scenario C2, represents the 
optimistic scenario. Like scenarios A2, B2, and C2 the real (oil) exports for 1999- 
2005 will increase by 2 percent per year. The only difference, however, is that, under 
scenarios A2, B2, and C2, the price of imports for 1999-2005 will remain the same at 
its 1998 level, while under scenarios A3, B3, and C3, the price of imports for 1999- 
2005 will increase by 2 percent per year. In comparison with scenarios A2, B2, and 
C2, our analysis indicates that the increase in the import prices under the 
corresponding scenarios A3, B3, and C3: 
(i) has a slight positive effect on the government deficit, the balance of payments, 
and the real non-oil GDP, 
(ii) produces a larger increase in the general price inflation than the non-oil price 
inflation, and 
(iii) slows down the rate of growth in the real imports and the real absorptive 
capacity. 
In all scenarios Al, 2,3,131,2,3, and Cl, 2,3 examined above, the 
government expenditure is a function of the government oil revenue based on a partial 
adjustment process. Given the crucial rule of the government expenditure in the Saudi 
economy, it is important for us to re-examine the forecasting results of the above 
scenarios when the government expenditure is instead exogenously controlled. This 
re-examination results in nine additional forecasting scenarios Alg, 2g, 3g, Blg, 2g, 
3g, and Clg, 2g, 3g. 
The first three forecasting scenarios examined are Alg, Big, and Clg. The 
forecasting results of these scenarios are compared, respectively, with those of A 1, B 1, 
and Cl. The only difference between these two scenarios is that under scenarios Al, 
BI, and Cl, the government expenditure is a function of the government oil revenue, 
while under scenarios AIg, BIg, and CIg, the government expenditure for 1999-2005 
is restricted to grow at 2 percent per year. Our analysis indicates that under the 
pessimistic scenario Al when the government oil revenue is far bclow its historical 
level for 1999-2005, the government expenditure shows a declining pattern. Tllcrcfore 
restricting the government expenditure to grow at 2 per cent per year worsens tile 
government deficit under scenario Alg. Given that the government expenditure is a 
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major source of liquidity in the Saudi economy, the growth in the government 
expenditure eases public expectations about the liquidity constraints, resulting in the 
velocity of money exhibiting a declining pattern for 1999-2005. Accordingly, the 
increase in the government expenditure under the pessimistic scenario for 1999-2005: 
(i) slows down the growth in the real absorptive capacity, 
(ii) slows down the growth in the real imports, which, in turn, improves the 
balance of payments, 
(iii) slows down the growth in the non-oil GDP, and 
(iv) slightly reduced the rate of inflation. 
Based on our analysis, therefore, the expansionary fiscal policy under the 
pessimistic scenario results in a partial crowding-out as it affects the behaviour of the 
public toward demanding for money. Under the moderate and optimistic scenarios 
(B I and CI, respectively) when the government oil revenue is in line with its historical 
level for 1999-2005, the government expenditure grows at substantially higher than 2 
percent per year. Therefore, restricting the government expenditure to grow at 2 
percent per year improves the government deficit under scenarios Blg and Clg. 
Accordingly, under the moderate and optimistic scenarios, the slower growth in the 
government expenditure as it affects the behaviour of the public toward the demand 
for money for 1999-2005: 
(i) increases the growth in the real absorptive capacity, 
(ii) increases the growth in the real imports which, in turn, worsens the balance of 
payments, 
(iii) increases the growth in the non-oil GDP, and 
(iv) slightly increases the rate of inflation. 
The second three forecasting scenarios examined are A2g, B2g, and C2g. The 
forecasting results of these scenarios are compared, respectively, with those of A2, B2, 
and C2. The only difference between these two sets of scenarios is that under 
scenarios A2, B2, and C2, the government expenditure is a function of the government 
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oil revenue, while under scenario A2g, 132g, and C2g, the government expenditure for 
1999-2005 is restricted to grow at 2 percent per year. Our analysis indicates that under 
the pessimistic scenario A2 the growth rate of the government expenditure for 1999- 
2005 is below 2 percent per year. Therefore, restricting the government expenditure to 
grow at 2 percent per year worsens the government deficit under scenario A2g. Under 
the pessimistic scenario, the higher government expenditure through its effect on the 
velocity of money for 1999-2005: 
(i) slows down the growth in the real absorptive capacity, 
(ii) slows down the growth in the real imports which, in turn, improves the balance 
of payments, 
(iii) slows down the growth in the non-oil GDP, and 
(iv) slightly reduces the rate of inflation. 
Again, based on our analysis, the higher government expenditure under tile 
pessimistic scenario A2g results in a partial crowding-out as it affects the behaviour of 
the public toward the demand for money. Under the moderate and optimistic 
scenarios (132 and C2, respectively), the government expenditure grows at 
substantially higher than 2 percent per year. Therefore, restricting the government 
expenditure to grow at 2 percent per year improves the government deflicit under 
scenarios 132g and C2g. Under the moderate and optimistic scenarios, tile slower 
growth in the government expenditure as it affects the behaviour of the public toward 
demand for money for 1999-2005: 
(i) increases the growth in the real absorptive capacity, 
(ii) increases the growth in the real imports which, in turn, worsens the balance of 
payments, 
(iii) incrcascs the growth in the non-oil GDP, and 
(iv) slightly increases the rate of inflation. 
The third three forecasting scenarios examined are A3g, 133g, and C3g. The 
forecasting results of these scenarios are compared, respectively, with those of A3, B3, 
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and C3. The only difference between these two sets of scenarios is that under 
scenarios A3, B3, and C3, the government expenditure is a function of the government 
oil revenue, while under scenarios Mg, 133g, and C3g, the government expenditure for 
1999-2005 is restricted to grow at 2 per cent per year. Our analysis indicates that 
under the pessimistic scenario A3, the growth rate of the government expenditure for 
1999-2005 is below 2 percent per year. Therefore, restricting the government 
expenditure to grow at 2 percent per year worsens the government deficit under 
scenario Mg. Under the pessimistic scenario, the higher government expenditure 
through its effects on the velocity of money for 1999-2005: 
(i) slows down the growth in the real absorptive capacity, 
(ii) slows down the growth in the real imports which, in turn, improves the balance 
of payments, 
(iii) slows down the growth in the non-oil GDP, and 
(iv) slightly reduces the rate of inflation. 
Again, based on our analysis, the higher government expenditure under the 
pessimistic scenario Mg results in a partial crowding-out as it affects the behaviour of 
the public toward demanding for money. Under the moderate and optimistic scenarios 
(B3 and C3, respectively), the government expenditure grows at substantially higher 
than 2 percent per year. Therefore, restricting the government expenditure to grow at 
2 percent per year improves the government deficit under scenarios B3g and C3g. 
Under the moderate and optimistic scenarios, the slower growth in the government 
expenditures as it affects the behaviour of the public toward demanding for money for 
1999-2005: 
(i) increases the growth in the real absorptive capacity, 
(ii) increases the growth in the real imports which, in turn, worsens the balance of 
payments, 
(iii) increases the growth in the non-oil GDP, and 
slightly increases the rate of inflation. 
Chapter 8: Summary and conclusions 289 
A general comparison of the forecasting results indicates that under the 
pessimistic scenarios, the disadvantages of restricting the government expenditure to 2 
percent per year for 1999-2005 are: 
(i) higher govemment deficit, 
(ii) slower growth in real absorptive capacity or aggregate demand for goods and 
services, 
(iii) slower growth in non-oil production or real non-oil GDP. 
The advantages are: 
(i) slightly lower inflation, and 
(ii) slower growth in real imports, and, therefore, improved balance of payments. 
Accordingly, the disadvantages dominate the advantages. We may then 
recommend intervention by allowing zero growth in the government expenditure for 
1999-2005 under scenario Al and only I percent rate of growth per year under 
scenarios A2 and A3. Note that in the absence of intervention, the government 
expenditure for 1999-2005 actually declines by an average rate of 0.75 percent per 
year under the pessimistic scenario Al, but increases by an average rate of 1.19 
percent per year under the pessimistic scenarios A2 and A3. Under the moderate and 
optimistic scenarios, the advantages of restricting the government expenditure to 2 
percent per year for 1999-2005 are: 
(i) lower goverment deficit, 
(ii) higher growth in real absorptive capacity or aggregate demand for goods and 
services, 
(iii) higher growth in non-oil production or real non-oil GDP. 
The disadvantages are: 
(i) slightly higher inflation, and 
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higher growth in real imports, and, therefore, higher balance of payments 
deficit. 
290 
Accordingly, the advantages dominate the disadvantages. We may then 
recommend intervention by restricting the government expenditure growth by 2 
percent per year for 1999-2005. Note that in the absence of intervention, the 
government expenditure for 1999-2005 would increase: 
by an average rate of 3.69 percent per year under the moderate scenario B I, 
and 
by an average rate of 6.27 percent per year under the moderate scenarios B2 
and B3. 
Furthennore, in the absence of intervention, the goverment expenditure for 
1999-2005 would increase: 
by an average rate of 5.38 percent per year under the optimistic scenario Cl, 
and 
by an average rate of 8.20 percent per year under the optimistic scenarios C2 
and C3. 
Therefore, our policy recommendations under the pessimistic, modcrate, or 
optimistic scenarios call for a smaller government and seek to reduce government 
involvement in the development process by placing a greater reliance on the private 
sector. This necessitates a comprehensive privatisation program which, in part, 
encourages private funds for investment in public sector development plans. This, of 
course, is in line with the goals of the sixth development plan which calls for both the 
private and public sectors to finance the necessary investment. In addition, in an cffort 
to successfully restrain the growth of the government sector, our policy 
recommendations emphasise: 
(i) such factors as efficiency and cost effectiveness in government spending, and 
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(ii) the need for a redistribution of government spending by increasing government 
capital expenditure while significantly reducing government consumption 
expenditure. 
Our scenario analysis further indicates that the real imports is almost as equally 
responsive as the real non-oil GDP to an increase in the real absorptive capacity. 
Improving this situation requires a strong non-oil production sector, being able to 
respond more strongly to satisfy higher demand for, at least, consumption goods and 
services. This, in line with the sixth development plan, suggests economic policies 
aimed at improving business conditions in the private sector. More specifically, the 
sixth development plan's private sector policy emphasises privatisation and the 
encouragement of small-scale enterprises as well as Saudi-isation. Privatisation aims 
at enhancing the role of the private sector in the Saudi economy, and Saudi-isation 
aims at encouraging the development and utilisation of Saudi human resources. 
Foreign employment is to be limited to only skilled and semi-skilled labour, and 
Saudi-isation is emphasised by both incentives as well as mandatory measures. 
Our policy recommendation, in line with the goals of the sixth development 
plan, further calls for enhancing business conditions for small businesses by providing 
exemption from customs or taxes, more access to finance through, for example, the 
Saudi Credit Bank, offering specialised training programs for increasing managerial 
and production efficiency, and obtaining land and fuel at the same nominal prices 
available to larger companies with industrial licenses. 
Moreover, in the pursuit of a strong non-oil production sector, economic 
policies should aim at discouraging the imports of consumption goods and smiccs, 
and, instead, encourage the imports of technology and up-to-date mcans of production 
and know-how. Such a redistribution of real imports between consumer and capital 
goods and services, with the aim of reducing the total real imports, will ultimately ]cad 
to improving the balance of payments. 
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